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1 

/^-^AM-RUtfC* m?aa>b7 f -:5'©}fA£ : fT& 
5 *^aa»bfW#A*«r«*.5fW A'?*-* 

wiEm^-s ^iT-^ jf ask i 5 m^-aa* tf-^o 

if A©*W«rtf ft 5 *-?aa»bf-*if 7J&a*atr#l 

WfEm^S^bx-^JfA^a^S^^ flftlExv^A-x 
-*«*&Br£©*lp , T?K£U iWE«-fai»L9*-^ /0 

eK&©MBfWA'? f -*K:if A1"$ d k &®'®bi- 
w -A- Kf*-* &ft5f-^^/l'f-^ 

JfAtSr t §r#mi:-r5lf 1 fcE*©fW 

[R*g3] litres* A^-^flTS-a*, -3l©!Sifc 
7 i^-AC*»7 f -A- K*s J:tfffl*:7 -A' VvmiH 

— &©7-r— A- Kr-^SrW-tSxv'^^-r— ^ 

tWa«^8*» Lf-^ if A&S^aa* . 

-/v Ft-* #s*F*7 a -A- Ka»«*7 -r -A- K*»«r*iJ 
»Jf 5 7 -f -A- K*l*J*a t . 

WIE«»7 - A- K*5 <fc -A- K r i: KlfflS $ 

nfcav^**** i *s itwis 2 ©m^a^Lf-* Sr 

lEtt U lflfS7 w -A- Ktt»J#»© ! AISJilSAfcJ& bT. 

1 ©tt^a^br-* *rllME*?aa»L^-*if A#fc 
5^L"CttJ^3 b. KHSUtt&tf flftlSIFUfc? -A- K «:*■*- 
Mia£2©*^a»L^-*fr1SMB*^aa»b 

9 , -^jfA»fc»bTdi*-r*m-?a*»bf f ~^3BiRai 40 

#¥8 t x 5 i k Sr#1£ t -T 3 1 * fc lift * 
92{d|E®CD-r^^/Wr-i5'<0^>'3- F^rA s 

4 ] «nEm*aa» LT-i? if Afea^a* 1 , 

turem^s^bx-^jfASi^^-c, 3f€<o*ipT?i* 

sixfcsvNKijiftsijiskom-^a^b^-^sr, -tti^e 
naws-i-a flr-^rt^ottrBf ^ * a-?*- * «*wf A1- 

IK** 5 ] ME** S*> Lf- ^if A»S¥«*, 50 



2 

MIB^^^/Wx-iJ'^SrA^bT, fia«f»©IWB5H? 
^A^-^flnWcfcrt *«*a^jMf*J*£*fctt:JI 1 

I51B 3 «■©«■»#£' - ii 3 ftfcSVKgft £ 3 

a©*!*)**!^ bT, 0BMUttft#tMBKK/^£^ 
IWEJMEj«»lc#lSb-Cffl*S*tfc«^a*» 
Lf*-**M1Em^a»LfWifA*§fc*fLTtHa 
U 0^S!J)*Jlt#i!inBft 1 o&M&.ft*7F-*W&\*. W 

ieji i ©fijma^K^uTfflAsitfcm^^Lf*- 

*«rttB*?«*bf-*#A#fc»LTiiWU WU 
LTffit§ *ifet? a*» bx-^ME 

«^pad»Lf*-^ifA«K:s#b-ca*i-6«-fa*»bf* 

[11**6] lifFf2«^aa>bx-*}fA&S#a;^ 

iWEf5?^A'f*— ^fli**A*bT» toai'wtinaxv? 

IfJlE 3 WR©fll*J«^ r t (C^S $ ifcfcEV 5 3 

a*©«^ aa» if-;? b, wiEflr-s-is^ai^ 
a©w»ii»*»c« c -c , *!Raj»**iME*ftjsfc^ Sr* 

Lf f -^*tWB«^ai»bf f -^ifA«fc#bTaiA 

bTffl A § tvfcm^a^ Lf- ^ Srtaiam^ 
a^b^-^jfAntwbTa^u wwauttJft^wiE 

tvfcm^a^bx-^ trttnEw^a^uf-^if a«k 
» br m^-t-s «^a*» tf-^ a^tti^^a t 

-5 w t Sr#m -t" 5« 1 * tz tm#m. 4 IC|B«©x 

7—?<DmAtt%.b bTWIEm^S^bx-^ffiASI- 
tt^S^^i? h9A^W#a^*e>t«l*5ri:Sr# 

[»** 8 ] mSMrFm^ bx-^SASJCi 9 MIS 
•■T-a^b^-^SrifASixfcteafll-S-SrA^b-C, W 

[IS** 9 ] fJfE*^ h 7 A^«?^ad5Bia= <M 

v*»#a"T?*>9, ttrBiXift^a^iSiiwfca^ ^* 
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A<f — ?©-x:/=j — K->*f 

[IfjftJglO] liiJE^S^Lf-^JfAS&K.fcOltfr 
fsm^SavLf-?£Jf A£tvfc&aff^£^>^y ^ 

*JftU, #feftfc«^gd>LA*)f ^?/vJ£*Sf-?« 
*fca#1-5W*UEi»^*ak fcfcfl*.* - t 

[it*9cn] «ri2f v^^f-^tt-^ 
tiiiEm^§;&>Lf-?jfAS£;Bv^®^ga>Lf-? 

lEtg^at, 

IWEflF-IHblHW ^SfcJ; 9 S ft5 1MB t' ? f + 9 4 
7'(ciSCT > iMEm^g^Lf-?1Elt^aa^#JS1- 
5 BtflEWf Lf — ? StjIIR L X milEll^ Lf- 
? J? A3£ic*f L T tt}*-r 5 Lf- ? SJfctti2J# 

jSI-SMlEf^^f-^fB-f-^*^? h7A^U 
#6^fc»»ft-§-Sr, 'tllWrf7£a»Lf-*©ffA*r* 
t LTWlEBx3^Lf-?Jf A^t-W^f 5*^? h 
fete**.* 

Me*"** h5A$^#aa»&aw3*ifcitre##«* 
&m%mzm&-rz% 1 ©**#*» 

JMTj-** 2 ©***£. 

#aa> h tat) £ *tfclWB£*«# k «:5?**fc im **■ 5 

f i>?ywf — 9<D^>* — Vi/xTJ*. 
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?/vf-?ft#fc*fL-C, m^§a>Lf-*JfA#£/B 
v >T Lf-? SrJf A1- 5 Lf - 9 Jf A 

^a^aSr^sm^S^Lf-^JfAIgg^ giS^ 

aa» Lf-?jf A^«i-«t i? wEm^a*»bf-^ 

-? frfttHf Lf-? &m&3#a§rl§ x 5 

«^8a»Lf-?&fflg«i: 

stt-sf ^^f -?{f ^§-e$> o , 
t&e*^a»L? , -*jfAi6iifc:*sv^ 

Lf-^ Jf AS SrlB V ^SfS* Lf-^ 
Sr Jf A $ ftfclWEf 9 ^f - 99% *KWt 3 

mm^t^wt*mm\,x. a«w*ft:©#ifeK»*L 
fcttno tr ? f * ? 7*-efl : -i§«a£3l ! fT $ * 5 

met*?*** Lf -?jf A&a^aa*. 

^©if?^*-f:/fc#&LT;B*3ftfcS:vMcRfc 
-20 5«»©« : fa*»L7 f -^Sreit-t-5*l©m ; 3 t 3iA>b 

f-?iEit#ai:. 

/i^ct. tirtESfi ©«•?**» b^-^wt^a^fe 

Lf - ? Jf AS^M L X mil -T 5 S^S*^ Lf - 9 3ft 

tfriEm^d^Lf-^jf Amu<DMmnJt<k^mz.£ v 
&^k£titcmm^9fr ; T~-9m-%-&m^t-t?>m-fir 
30 <ffc#at, 

Msf ^/uf -^m-^-t-jf a$ tut mmm^mfr Lf 

— ?©rt^*fctt-?r© 

*«(^ KXtlllK&&i&£8tli£ J: 9 tt-^k $ ^fcf -? 
fcS-3<«*Srafl«ii-5«*SI«i*afcSrSfci::«^., 

ttriB«^s^ Lf — **tti*&a#aa* , 

3d> Lf-i? ©^ffi t * 5«*tf f - 9 Sr Jti)ffl1- 5 

^Lf-^atH^t, 

iWE«-f a*» Lf -?jf Aiig(c*5ft 5 twrB«-?a*» L 

^ f-?Jf Atoa^a©tfllE^ 1 ©Bx3ri>Lf-*lE« 

^aiciHts $ tvfc mmmmvn* »a» Lf - ? t ibi-© 

m^S* 4 Lf-? SrlBtSi-S if 2 ©«■?«*» Lf - ? IE 

tg#at, 

IWBIf -WbteaKisrt 5 WE f? f \ 9 -i CT, 

tMB»2©m*aa»L? , -*E**a3»e>, 

E«xS3i^ Lf-?Sr^ftLTW^1-5 SfS^ L f - 

5» f-9t, iWE«^a«>uf-^«Ria**aa»e>a* 
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[1**414] itdKm^s^Lx-^A&Ei-*^ 

t> 

MfSf v^/uf-?{f^l£ <fc 5H&£}?r£©lM X©^ 
d>Lf-?^A»tfefc1-5;*^ h 9 

aa» Uf - ? If 7J63!#Sa» t>#*& § itfcttnB 

MIEJB l ©JMHB©WAfW©#5*fc3r:£©Jeft* 
2 

M!E02©?llim©W;>Jf-?ifJfB*^ 

Miam^a** Lf - * «ffl8ka^«©iifna«^aa» tr 

ttlBfc-frflS^fkte ± 5 $ tvfc^ u y ? ©f - 
*©iS#3 £©»#«©¥**«#¥*&£ L-cstaj-rs 

i: i 1 3 tc!E^©f 

5] «^aa>Lf-*i?A^£:ffl^T, t& 
lEfi^/wf-*{i#£M£©S^E#L/c&E#[:: 

*ft«t#JS1-3«K#©tlrtEf f i^/i'f-?fc 

-51©7^-/uKr r -^2r*f 5 
x *J 9flSf—9'fc LT Lf- ? 5:3 A1" 

■5 ^ i i 1" 5 m*m* Lf-? ©^ A^iSo 
[ff*£l6] mlfEf v^/wf-^m-^ -3i©S 

iWB**7 -f K*S <fc OHPIft 7 -f — A' K - t Kffl* S 

ixfcZV^g&SSS 1 *5<fct^2 ©«^a*>Lf-? Sr 
Efg-fS^f s>7*i, 
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? t LT, I^I|E^l*3J:U!^2©«^•S* i b7 f -?©V^ 
ffilEf ^/Wf-^ffTOttLT*-^ h?A5W*Srfr 

ft ©Sir Aft feftfcJi&£Sc#flff -? Srm^3gA> Lf-? 
/<? ©J?A*f&i LT, ti!E«^^Lx-?S*?^f j/T 1 

iwatftdMif*— ^Ks*u"ctME* i ©«^-aa>Lf- 

? Srff A U WIBfll^7 K©aWB«SaHWIf*- 
* brlME* 2 ©Irfa^Lf -? SrJ* A1"5 *f 
5/yi^tpriSr#itii-5lf*«l 5 WE*©** 

[flM&K 1 7 ] i&E5H?*^-*«*©«-9'/*»'fc 
fctt 1 * 1t\*$g 2 ©fe^g^r 

J8*S*tfc2VM::JW:S 3 «■©*?*&» Uf*—*fclE 
^ Art-fc^f 2/7*2: > 

MBf* S** A'fWff*©***^***^"*-* 

V\ itftiEf i^/Wt^f-^cffAt-aw^a^Lf- 

?iLT. Btf23aS©«^a^Lf-?©V^^l 
ffllEf v'^'/Uf- ?«■)§•£# LT*'*? h^A^Srfi 1 

!E#gj&#t::*f JS LT^m S ^fcm^-a** Lf-? Srff 

au «tnens i ©&«*»K#LTiwa* 1 ©&»«»• 

(cmb-C^ESttfctt^ad^Lf-^SrffAL, MIH 
fll 2 ©fe^5r(c*t LTMe» 2 ©6*|«»IC»« LT 
JB* § Hfc«^a^ Lf -? A1" 5 ^ r y 7" t 

ttz t %¥fmti-5>m*i% 1 5 icE«©«^a^Lf- 

9 Off A^fc 

«7 [ft*«18] l»|Bf f ^?A'f f -?fll*©«*J*5>K 
^7 5'7 , t> 

ffilEf ? ^f - ? {S#©ffi-f§-f£# SrSRWJBiJf 5 ^ f 

ME<f^^JS"J^f y ^(cfclt *«*J**K Lfcd5 
v\ WIEf ^^/^^f-^I^Ai-itt'f-ad^Lf- 

? t lt> stiiE3as©m-?a^Lf-?©v^T^i 



T 

jg^ftfcm^l^Lx-^SrffAL, tMB*ftjjt#fc# 

[111*9 1 9 ] IME^^^-^flr-S-SrW^ft-t-i 
fflS $ tvfcSV Me** **ftBff0ft?34> Lf- * £ 

* t LT\ MB 3 L^-^OVvfih^l 
MfEri^/Wr-^ffi-^StLT;*.^ hyA^Srff 

HUB*'** b7A^^.7 i s/7'(Ci5lt5^^^ 

e>*bfc«*»SW»f*-^ Lf*-* 
<DflPA*t#ii LT, MIsm^-S^Lx-^a^xs'T 0 
jc*5W--5»JRj»*fcLfcasv\ tulEf^ir^T'tc*}- 

[I»#i2 0l «-?a*»Lf f -*ffA»Sr«fPLT- 

Lxm^a^L^-^^ifA***. a^s^Lr-* 

-*«*8r0f£©»^E#Lfc*E#lc#J£:L-C/B* 

h,ttl&1-Z®&.ft<Diftm7 f; S?frT-? lc^fA-t-5 J: 5 
lcWE*-f a^Lf-^flP AS£»?$-£3 r i SrW« 

1 ] WIElWWro^?^** 
— 5tOW«7 v-A©»7 ^ -A- K*s J: XMMk7 4 ~ 

tfflttfc? w -/w K i ic/BS £ ftfcZv Mcgft SIS l *s 
itWI 2 ©B^S^Lr-? SrB1t1-S *r s> 7*t , 
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V\ MIEx^^^fl-f-f-^^Al-Sa^aA^LT- 

■f tr«Ri" S * -f y 7" t , 

IWEf^^/wf-^fll-^tWL-C^^* h7A##£=fr 

»©3BP*»6>^*:a*»5WSf f -*Sr« : f-a*»Lf f -* 

70 ©}¥A*t&i:LT, M%zm i Fm>'L : r-?miRx : T-y7 
K:*Jrt*W?iBf*lcLfc*v\ irlE-^ic7^-/w KoW 
IEJii£3!Sc#»x-*lc#LTOT!ejg 1 Lf- 

* SrSA L, WISffl^7 >f -A- K©ffilEJSgi&:£«-r- 

* »£*f LTt&!E3l 2 ©tt^i^L-f-* SrJf A1"5 * x 
s>7*fc fc-^trr. t *#^t1-5lt*«2 0 KGfKOlM* 
^ u if ? A Lfc!E«j£#o 

[ft*«2 2] «nE«W^o^9AiS % 

J; xm 1 * fc i*^ 2 o^M^^ t fcffi £ S ixfcSv ^{c 
3«S©fl;^ : S^LT f -?SrlBlt-r5^'7 : -?'7' 

MIBx 9 A*?- 9 5 * t- 

l\ tfll5xt ? *^«-§-x-*{^A1-S«i : -3d i Lx- 

* i Lt, WI2 3«ScD«^S^Lr-?©v^T^l 

»©»*»fe^fcfll«»5>»f f -*Sr« ; fa*»Lf f -* 

(DfliiA»*iLT» tfiiem^ad^Lx-^s^xs'T' 

fc:fcrt5»ilUS*K:Lfc#v\ WEJWE^KiWLTiWr 

e*i««»fc»«: LT^E * htzm,? m& if- * ^jf 

(c^LT^SS^fcm^S^Lr-^Sr^AL, tdlE 
^ 2 <Dfegj£#iC*f L-CmllE^ 2 Ofe**»K:»iS LT 
/SfcSttfcWfa^L?*-* Srff A1"5 ^-r -yT't 
t-^tf w <!: 1-511*9 2 0 fcEfcOfMUP^n ^ 

[lf*3S2 3] WEfJftT'n^yA^, 
WEx V9 A*?- 9 iS *o«**»K:*5 (t 5 

3 ll!gcDS^Sd» Lt-9 SrlS*i-5 y » 

MfEr^iJ'/i'^r-^l-JfAi-SS^a^Lx- 
5^ o$rS^1-5^-r yfb. 
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o^y-y-yt, 

HUE*'** hyJ>fffixTyzf\z}$VZx^? YyJ*% 

»©&*# btiizm&#&m?'-* srm^aa* lt*-* 

S$ftfcS^3a>Lx-*£*?AU ftHE#fe/£#K*f 

* A-f 5 * x y 7" t tf ^ t t -T 5 ft 
2 0 fclB*©1W*|l:/» ^ 7 A «r«m LfcBttUt*. 

*f£ t fc&&© f 9 ?■ * * 7 s r i K^S £ fltzK V 
g£ 5 m«3t^ L * SrEUrt- 5 * r y 7* 

v\ MfExv^^/Vffi-i-x-^tcffA-rsm^^Lx- 
^kut, fltE3«s©« ; faa»Lf f -*©v'»i'*u&»i 

©ffA*f#iiLT, tfJlS«^S^Lx-^3S^^xs/7° 

jESLTfflm^ixfcfl;-?3^Lx-^SrffA-t-5^.xs'7 0 5f 
fc £"atf n t Sr#mt -T5it*9 2 o fce*©fH«:/n 

[0 0 0 1] 

[*W©*H-3&«#»] #»9JHu -S07^-;wK 
Afc iiMt^a** Lr-^ ©If A#ffi& ibtflcm 
[0 0 0 2] 

1*^^«sJ:i«B«IIIW©»*fc#v\ f^^^f 
[0 0 0 3] £©a©^4*»«:B.lk1-$fc«>©aflf 
f-^fcWHWbLfc*^ jESfcl**WI*-«ril;t5 
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^©flHWHSHIffcJavN-CH:* l>£fctW*fc*R3*u 

[0 0 04] y'Vf'^y-t'D&mtemkZVj 

t>v>5) 9WA«fl^-*©*jEfc4yB, 
t5*SlSrBSJhi-Sfc«>fc, fWA'UHfc?*- **©*>© 

W*©9r*4t*liE9lU j»fHMI»fr»aUi-5fc»©flt 

*^», ^fcl«*©t>©*Bjhi-5fc»©«K*fro 

[0 0 0 5] Z.<D£ot£7*s?/vm&f—9\zJi$XZ)Cl 

t^F^raftm^^Lf*— ^i©2flBH**>5. «rs* 
*t^««i*5.fc#*ajfc»i!uiftj-<?t ^ ± 5 it. m 

*-SrV^„ r©a©Rra*«^S^Lx-^li, ^r©tt 
flt±BW©#flsfcJH< %©-efc5^, *©-;Te, f-^ 

©B&JtSrttJ!:»K:WFJt53b**^-r*. 
[00 0 6] t£#©iT&fttt-^a»Lx— *©««>&* 

2 4 1 40 3^ riS^©#.^t;©^V^T r v?^/i' • 7* — 
^— ^-^Vi/j (K7, %*eWD lc§g^£;ft,fcK 
«as*>5. «*Sf 1 iCtSt-f-Sd^Lf-^SASf 

5 BK TttCTfeSiii^x-^©!®^©^, 
m^a*^ Lf-? ©^SK *a^K»JS1-5 ®^©»S 
©*Sr»kS*. — *-Cfej«»SrlEflsS**v^i 5 U 

v^5c **5» w©^, B»©«aWJ»S:«fl2S*5fc«> 

[0 0 0 7] ^©"STti'iB^S^tx-^©*! 
»3i*BE«©flt©«i:bTH:, B^B&HMWHfcflU ¥ 
^5-2 3 64 2 4t rflMR«»a**ifeaiJf-t©*i 

*ft«2 1- «t5«^S^br-^^ASW«x B«x- 
^©t^fc^ftJfefcfe^fcftftSraifc-ffll^Srttaii-* 

«>, B«l©rt*K:J:o-c«^aa»LSr»«>atHail*A 

[0 0 0 8] ^pia^SxS^tx-^itt, MS 



< 
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^Lf-^n *©ttitJ:wjt©swfc*r» 

»a*Jx*. £©£ia»&a*3*i*J:5l^ fiMSft 

4 SBifex-* lw» t ft h 

jW*H - * UvRRKifcv^Ttt, *Ttt**-?aa» Lx-* 

[0 0 0 9] ^WflMe^a^LfcflvvfcVPa 
^Lf-^JfASflftaffli-ii, ■W©#fbfcK*A> 

fcf*-*fcW£1-*fc»©?l£3i«fc»LTSMlMIUc 

»«©ttffi#fc# LT S&B&x-* as&BSgUfcx-* 
TNb*ri:frafciLfc»K S£=ggrt©#»ft$fB (« 
S»E*Jfc^fg^) SrIMeStfT, VTR (Video T 
ape Recorder) ^Otim&ftm-fZ Z. t 

[0 0 10] rro^FRiafttt^S^tr-^Srxv 1 ^^ 
B&tC# LTSft&tf&flSi: LrCI4, B*x- 
*C*5tt*W«^©*»©*l>*VNS# LSB 

(Least Significant Bit )) 

Lx-^©ffl*ii^SW©^Jt LT(i, 0*H^M#fP 

¥^6-3 3 9 iio^ m&ftnm,mtt. m 

fSi>Lr-^}fASfft, 8JM&ft#©Bffi{;:*^£tt 
S*»^KI»^©KIHMHttttt fftittttiimt £ 

[0 0 11] Li»L» ^"BT**« : fa4»Uf f -^Sr««> 

atfRW©»&, «-faa i bf f -^©s*a**vfciHfc 

5E©W*f*-^©Bf***ft:**S-i:4 
>5*«-fai»Lf f -*©*«:l!i9BSf< ri:^»*-e 

■Wfc**.5l»©iJ>*vM»#fcHU-C, ttMtrKj: 
-rrtlci?), ±ff»K9*-^*©l!!l«SrHoTVN*. 
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LfcasoT, ■X? r -^i;::&ltSlUr^©lMP©4>to^ 

tt#fcs*»**tfc«*a*»Lf , -*H:* Bi&jE*&*&g- 
©K^jptbsrticft5 0 r©«t5ic, T^ra^m^ 
aa>b©»ftii*saifK*jv^Ttt, m^a^tx-*© 

[0 0 12] ^er-C, ^^rW4«^ai»Lf f -^Srf f i? 

U JUafcft*'** b^AKim^a^Lr- 

•5 (BlxW^hD^^^ 1 9 9 6. 4. 2 2 (n 
o.6 6 0) 1 3-<-v?#ffi) o «*«*4fcJ:;ft 

jWfefcfcanfc^-^cflaifcfc^fcttLTm^a 

^^♦©WIWKllcWb-CtHttaJjbO, t»Lf 

t> SSlfS^Lf-^ W±© i Fi(i«rRf i #-? 

T L TJt^a*» Lr- * ©^ 5 £ V n o fc r. i £ 

HJisfcfc©*: LT^5. 

[0 0 13] SIT, «*Saf4©«flffc:oVvC» 012 

sr#fisuTiftKi-5 0 fie*aw4{c«t5mxSd^L©^ 

ya-K^^ft, «fc3f->f (D 

CT) 1 2 1 0 i % Ifl^Lf-^ 12 3 1 SrfEitL 
TV^5«^S^Lx-^a^aJl 2 3 0 t« tfl^L 
^-*}f;M*l 240 i, a»*ffc = iM' (3* 
DCT) 1 2 5 0 i:***.*. fc*5, DCTI4, JSB^ 

D C Tfit^l-©fl&©SC»^aS:ffiV^T t> AV % 

[0014] r©J:5ft*|^^fc^iit5«*R^lf4fc^3^^. 

t v 5c©B^x-^ («T. iSB-efex— 9 iV">5) SrD 

^-rr-^Srnfiiil^L. ^^Srf (1) , f (2) . 
• • f (n) bT2>. tfg^Lr-^w 
(1) , w (2) , • • w (n) ^¥^)0, 

•Cfc53E^*«t 9a*?U F ( i ) = f ( i ) + a | 
f ( i ) | *w ( i) i ( i = K 2, • • • x 
40 n ;^Tf^C) lCO^Tff»f5o ali, X^r 

-r/^tfci. *^«Cf (i) £F (i) 

ii*ii*ixfcB^x-^Sr#So 

[0015] a*a*4K*j»t5« : paa»tf*-^©t(i 

©^m*fe«-*5V^T«, JRB«lf , -^*JJ:W*^aa»L 
T-*0S4fw (i) *R*i"C*lt*Hf4?>ftv\ *-f. 

m^Sa^ Lf- ^ A 9 Blfex - * * D C Srffl V 

50 ^SfejiA/fc* f (1) . f (2) , • • • v f 
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(n) fc#*i"5K*©fl[SrF (1) , F (2) , • • 

F (n) f (i) ( i ) 

«^S^tx-^W (i) £W (i) = (F 

(1) - f (i).) /f (i) tci^w-^LTaai- 

5. w (i) tW (i) (DffiftftmWmCK^ 

X, <<9 ^©ftlSSrfOTLT, C=W*w/ (WD* 
wD) l-«t5ff#i-5 0 W= (W (1) , W 

(2) , • • • , W (n) ) w= (w (1) s 
w (2) , • • • , w (n) ) TfeSo WD(*-< 

[0 0 16] r©£ 5»c^*8ffi4©&w&5ifflLT. 

9 , «^Sj6» LA •> - * ZftrfL L T *5 H tf, 
[0 0 17] t ^5T% f£*8«4ttu ±3£LAc<t5lC 

^i-fl^tf-^siw (i) as&g-efcs. ^»/c 
-e#4v\ 4 £«**aa. #(cmpe 

[0 0 1 8] f£*fiW5tt:, 5c©H*Sr8tr^-feA'X8 

5c m^g^ux— ^roffife^^att, *1\ mp e 

(1) , f (2) , -, f (n) H> VH&frX*?- 
*w (1) , w (2) , -, w (n) S:¥^0. #«U 
■T?hZ>lEWlft*f;£<9mU. F (i) = f (i) +aXa 
vg (f (i) ) xw (i) £3- i lco^Tf+g1-5o 40 
ott^^-y ^^S^Tfct), avg (f (i) ) (if 

(i) ©ifi®3A, f (i-1) , f 

(i) , f (i + 1) ©&#ffi©¥^£&^ 
Tfc^c tLT, f (i) ©ftfrUlCF (i) Sr«#» 

ttMPE G^te&s©^©*^^ 5 o 

[0 0 19] «^*»Lf , -*©ttitil4Sn r 0>;lT 

Sr?ttfc<, 7*-*«i«w (i) (flLi = l, 2, 
n) ©JfcJSRfc-efcfttf MPEG#3WDilO 



1"4 

■C, »«|[*»«>«V^04»feIK, F (1) , F 

(2) , F (n) btZ a F (i) ©jfi#3£©*6 
«t09*tt«d¥*a v g (F (i) ) h LT V « 

^-S^b^-^W (i) SrW (i) =F (i) /avg 
(F (i) )'K1J:'9IHIU *feKII«»OW {i) 

©*S?DWF (i) *i<*fc#*tfJM"5. w 
( i ) iWF ( i ) ©*EW-ttSHH«fc^^ h/KDrta?r 

flJ/BLT, C=WFX W / (WFDXwD) KXVW&f. 
W= (WF (1) , WF (2) , -, WF 
(n) ) , w= (w (1) , w (2) , w 
(n) ) , WFD=^ h/WWF©Sfe*fffi, wD=^ 

[0 0 2 0] locjnMfc^-^fcttL-clMfc 
i!»glk1f 5 K:iHJc©flM*«: 1 o©®&x-* tutt 

fcfc>*>, $£*&flf4, 5fC*5V^Ttt, KXDWffi'&T— 
^(c*fLTlo©«^FS^Lx— ^SrJfA-f-S&flfKo 
V^T(iH*$^TV^5%©©x 1 o©Jg®&x— ^t-*f 
LtSt («itf2o) ©W^S^Lx-^^rifA-t-S 

013 ^1-<t 5 t> 2o©I?gi»Lf-^ffASl 
241, 1 24 2ia^ SJi^f-fg^Lf-^ 1 2 
3 1, 1 2 3 2 «MHMI=:JPA-t-5a\ * fctt 1 o©«^ 
^d^Lx-^ffASSr2gfflji-f-5^t t). 2o© 
m^S^ Lr- 9 *n A-t" 5 <t 5 4#J« i i" h 

[0 0 2 1] ^*©m^^L?r^^/i'®lfe(c 

^6-3 ism* rfli«a«>a*ai«i:S4 

^*aW6li, 3i^1-57W-^©B«©ffiHSrfiJ^L 
T, W4^(cJia©^-emt^xT^Iii^©^bSr^ 

LT. W^f^tt, fll■9■*««^'^:*»^I^«Srfflv^TIMlJ 

[0 0 2 2] Ld^Lx =ge*g^6«, it©7l/-At 
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«^i»bx'-**»*»tr«*«r#*-e#*v^fc 

#>. m*aa> bx-*£««>&t? ft a>o*: 0 

[0 0 2 3] flE*©«*a*»L*x'S?*A«fcK:#bT 

«©&&»*©* &&«!©«£ b-c, B*m-&ffl&m: 
«u 5-30466* (w&m-z&m&w&xtMi 

T5G©8fc&ffi-§-£&9 (HU ft*BEi:7-rA**JBvvr 7(7 
[0 0 2 4] Li»U Skfe8W7te, Httx*— *©JHS 

«*»!ftojaasaws«i d t>*£v^57K*-?aa>bx- 

bxWfc(*£1-*wiJMM&fcWT?*>ofc. 
tXSKikttTtfcv^ **©m*aa»bxW£J* 

/Co ^ 

[0 0 2 5] 

^©IHtx-* |:tfii»lf-? Sr*f A1" 

©. Wfcx -*©«#©* 9 titt" 

[0 0 2 6] ^pTS*« : f38*»L7 f -^SrJ¥Ai- 
&&MX'1hoX. B*f— *£JS*S3ElfcU «St»^ 

±E-«»*m^a*» bx-* ©#ASE»cio{t 
$:©tif$a£ i o©««f-*fcttan-*-.5fc«>te!3«* i o 

uf-*i*;M*fc»irt-*fc 

*K:BI&»iiaM;S<*ofc9s I«f-i5'#lo©t 

[0 0 2 7] #35 W© g «j|4, ±Ef£*©fc£«r«W: ^ 
U lo©JIiIi&x-?(c*fbT, $$C©«?-a^bx 
— * £J? At" 5 - t 5x v^Ax — 9 ©^ > = — 
Ki^xAisiT/tt-^a/^bx— ^©lfA*S4bi;i: 
flrFa^bx-* ©# ASflWSrlT* 5 $Wa^7A £ 
^bfcE1Slfc#*»fSC:i:fc*>3. 

[0 0 2 8] #£W©te© @ &3tt. ±B© g ttKJW*. 

a> bx - * ©#A SrUmi - 5fv?? Ax — 9 = - 
K->*xA*sJ:lWt-?a;&»bx'— *©# A#8c*e>tffc 50 



1'6 

m^a^ Lf-? <r>W AfPJW £ff * 5 VM~f » ^ 9 A £ 
[0 0 2 9] 

^©xv^A-x— ?Oiya- Ki-^x-Mi, — &© 

7 ^ -a Y=T—i> tt-tz>f b 

x. w^a^bx-^A^sr^-cm^a^bx-* 
srffA-rsw^a^Lf-^ifA&a^s^^ix. ma 

IfS^ Lf-^ }? A#!:S!#^ S n f&Exv^AxW 
if-S§-SrFf5£©S2p-?E#U IMefl^a^bx-^ffltA 

a^ftom^a^bf-^sr. ^ftm^-f-sMiBE: 
#©i&Bfs?*A^-*fcmAr5 

[0 0 3 0] CltUciO, ^*©x W >\>*f—9<T)^s 
=- Kv-^fAt maft©[glK%K-c. l o©iliiiifex 
-*fc#bT, **©*faa»bxW«:Jf 

[0 0 3 1] ^^©^^x^A-x-*©^ 
3-KW7A», fflExi 7 * Ax 
Mfe7 V- A ©3*7 w — A' K*5 «£ l^ffi^C^ -f -A YX 
«J&£;ft,5-g©7.f -A KxW xW >f 

-*«H§-e*>*K 3i*oimE« ; f-a*»b7 f -^ifA«uffi# 

B^IlH«^a^^bf f -?^fA^S^^V^T. tulS^ 

{C**5»ldaj:tf»2©* ; faa»b7 f — -^ix^ 
*t»*-f 57-f-/uK (c}f A1" 
[0 0 3 2] |f*^3 ©#3&9!©7 f v f */i'x— *©3c^ 
ItifEx v^^^x— ?ft*^, —*© 
®^ 7 v— a ©#1:7 >f — K*s J; U t ffi^:7 w — ^ K"e 

fltofc $ tt* —a© ^ w Kf - ? Htiff^^f 
t>, iwre« : ?a*»bx*-^jfA«Ha#« 

tfiiE7 f ^?/i'x-?fi*SrA^bT, »a«f>©j)(re 

7 w Kf*— ^ dS#^:7 -f —A' KjJ>«*7 -f —A' K*» 
SrWffli- 57^-/u KWJfS t , MC^HK 7 - A- K 
*5 J: U!«^: 7 w - A- K r t luffi S § ixfc Sv n Z K 
1 *3j:O t ^2©m j F-a^bx-?SrlB^b, |tFSB7w — 
A KWJ^S©WJ^^CT, K^JMJK^mCff 
^C7 -f - A K 5r^i-#-a-|l, tuE^ 1 ©m^a*^ Lf- 

^Sruew^^bf-^ffAStatb-ca^jb. 

S"J^*^|ti|Efflm7 -f -A K«r*i-#&tt, mrfEB 2 © 

m^m* bx-? * KrEm^-a*" Lf- 99 xm-cn b 
Tm^i-sm^^bf-^awia^at Sr«x5 r 

[0 0 3 3] lf*^4 ©*5IM©f i??/uf— 9<D^ 

t(FffiS^a^bx-?ifAII5r>SVNT, ff^©S2P 
■Ctt W $ tv 5 ftrffix ^ ? Ax- 9 «*©«-(§■/£# r 1 1 

E*sftfcnv^ft4a**©*-?aa»bx , -*fc» 
*t-?it#jt-f«flr*j*^©iWriEx , i?^Ax'-^fli*cjf 
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[0 0 3 4] ft*55©*^W©7 f v ? ^/V/-r— *©:r.^ 

left SitfcSVMcAfc* 3 «£©*?**» If-? £ 
E*U tfIlSft-§-^WJ^S<OWJ^*lc^;i:T. R 

TWffASfcttLTUiAU R2NHttS*#f&EI& 1 © 

-feg^^^^-r^a-t*. mmm i ©&^#{-*r;s lt 

Jfl S £ ftfc Lf-^ Sr fl&E*^ ga> Lf-?ff 

A»K«-LTttlAU «^Jtt*#ttlE*2©ftftic# 
£*"tH£-l4, W1EJ(5 2©felEJ«^#iSUrffl*Sjx 

L T fctiTrf 5 L5*— * WittW #a b £H *. 5 

[0 0 3 5] IM^e©*^©?*^**?*— *©i=> 

tflEWf-a^L^-^fllWfta^a ^ 

WlEri??/Wx-?ffl#SrA*LT, jMltCtllE 

flr-§j*$HW£a i x tuis 3 wz<Dig-%!SL& r t icffi* 

$ ftfc 31V ^ Ic^ft 5 3 ffl|<Ot?S^ L x - 9 Srffilt 
BufBfi^^WJ#S©¥USU^*ic:iSCT, mmm 

3a>Lr-**?Am:*fLTffl;S-r5m^a^Lr-* 
[0 0 3 6] ±e©BWS:»«i"4tt©**MO 

Sf-d-^-tr, fulS«^S^Lx-?©ffAM*t LTStilS 
«^S^Lr-*#AS{-«&-r3*^ h7^i? 40 

[0 0 3 7] ai^B©**^©^?^— ^©=> 
3- Kv^x-Mi, fJE® : ?-aa i L7 f — **?A3&£.fc "9 

T x fl&E*'** h7-fc£*f©i8»E*&fTV\ -tuctr) 
«i1-5. 

[0 0 3 8] ii^g©*^^©^^/^-^©*^ 
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[0 0 3 9] lt#Il O©**^©^^^-^©^ 
0 t&EWf »*» Lf-? *ff A£ jfrfcteSflr*** 

[0 0 4 0] IS*3g 1 1 o*»Wof^?/wf-? ©^ 

0, ttrE*^a»b?W#A#«rJBV''T«-?*6»Lf' 
WB»-Wb*«Sr1W*U-c/a««F*fb©¥Sc 

taws L^««ssi© f * 9 4 7-?&-%iktmzn 

■JWfciHW^afc -cab^***© yHrl-*** rfcjWS 
LTJfl*3ftfc£v*lc**S**©«*aa»L^-** 

[0 0 4 1] 1 2 0*^?5©fv f ?/Uf-? ©^ 

«tSr9f£©f-^^©7 r os'^fc^«IU tt^ny^rt 

»A«*»s WE^^ h9A^#ai>e>ffl***tfcW 
E#*«*K*s »t 5 =&5^©ifi^ 3 jR©»*Mt©sp*& §r 
«»sp*i:UTj|tai1-*«»3|9eW-JH»i:, mJE«^ 

*^-t5^i©s^t. MEmi©*at^©a*x- 

?©#3f*l-0f«©3£«Sr*J|[-t-S*2©*JH*i:, W 

lES2©S^©W*7 f -?tHtilE^'<^ 

a*»e>m*s^fctaEiW!ifir-§-i: «:S**i^ioJici"5iD 

[0 0 4 2] ±EBW§rStJE£-t-5ftfe©;*3§W©f v 5 ?^ 
7^— ^©3:^-3— K^^-r AJi, — ^© 7 ^ — ;w Kr— 

AS^ffiV^TS^•@^L7 ^ -^'SrSA•t■5«1 L 5i 

if- ? *f A*aa#asr{« x 5 m^a*> lt-* ^a 

Slit 2:. KW^a^Lf-^ffASEllfcJiOttEm^a 
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3^&£#*5m^aa>bx-*«W^gi£ftx.> SB 
lEf^^A-? 5 — -IcM7i/-A-et^J 

■»«r«P*(bi-5«P*fb#»J:v fflEW-frfl^afclMWb 
X, Stt»^©^ftfc#J&bfc«M«©ir*?--t*' 

wt*.* tafBm^a^bx-^A&a^aa^ twaw 

*f fc*«*s J: tfflinBWF*fls«HiP#a fc X gfcfrft 5 «&© 
\£9J-*9<< -fX&bte bTfflfcSilfcSlVMca* 5«ft 
©Wfa^b? 5 — * *|SliH-5* 1 ©« J f:8*>b7 f — ^ 

iatt#s t , mwft^mm^wfc t. d $ tiz mm 

\?9T'r9'C7Kl&V,X. ItTCS 1 ©m-Ta^bx— * 

EiB^a^fes^stUBW^a^bf*-^ £§ftbx 
iWE«-?a*» if - * if a«ic» bx mti-t z m*m> 
bf-^aRfflA^RiSr**.* t&Em^a^bx-* 

&tttggfc:^x, TOEm^a*»bf-^lfAJi1loW 

*fttt*fl:i-5tt*fb#ai:» fflEfs? 
tcffAS*tfclME« J fTia i b9 f -^Ort***:l4*<0* 

C-CflflEfc-tfc^afc: <fc 9 «-^fk £ ft/cx-* ^ 
S<5 5 «iSffilW^ai:&*e> W 

em^a^bT^fcaiteJi^aa*, twaa-s^aK: 

i 9 tt-SflS Sfufcf* —9 frh HulEW^a^bx-? ©#S 

*t 1 * 5«f- ^ srttta-r s s^a^ b^ — * »a» 

«||E«?T8*»bf*-^JfA««lc*Jtt5IWE«^a 

d^bx-^JfA^a^S©Stllsm 1 ©*-?aa»b5 f -* 

E*#atiB* **ufcwti««o«^a*>bf*-^ t h 

-co«^-g^bx-^ SMB**"** 2 ©m^a^bf- 

xmmztiz. Mw.n^mm\z}stf2>Mm¥9^-r9 

-f^CT. ltifa^2©« J FSd^bx-^IH'ti¥S^ 

e> #j&-rs KiEt?Si s b^- * £3itR lt mm- 3 m 
^g^bf-^iijRtti^iS:^ mmmi-m^7 : ~9 

^tf-^ a«a*#ad» e> ta* £ ftfcHtjES^aa* b 

[004 3] »J&g i 4 ©^^©f-^^'/l'f-^Oi 
*5^T, ffiU ; rV9;vj ! —9m-%\z.£5>W&$:ffi&<D-y- 

t9E*^a»b^-*©flAjtffci:b-cM 

E«*a*b?w#A«i;:««i-**'<* 

#a* WEm^a^b^-^jfAB*, m 
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e*^ h ? ±&m&9a*t>mfi **ufcWE»*flr*fc 

T*ffl*Sffl#¥*Mf-JI«J:» IWBm^Ki^bx-^JP 

A&a#Sa^«&£ftfcME®^aa>bx-* £ mie 

©**#*. «nE*l©*W»©a*7*-^©«-S*K: 
Bf£©J©ftfcSe*-t5*2©*3M!4:, MEJ&2©** 

^ttwx-^iiWE*^ h?A#*F^aa»e>awj3 
ftfctMMMWt** 
io itfjEw^a^bx-^&mi&iiic^x, tiffim^ 
a^bf-^ttatea^acitrEm^a^bf-^tttii 

WIE«-iWI:^atJ:»)**flsSttfc^ny^HMSr 
©f*-*©^ 3 jS©>»^©W Ltf 
Ui-sa^TJWJHBk. ftrEfc^fc^afciOaHHt; 

y 9 W®L<Dt ! -9 ^t&IB^¥*&th^©W 

[0 0 4 4] Sfc, ±Eitt*»jfci-S*6>Kte©3MS 

^©m^a^bx-^wifA^fei^ m^^Ly t -9 
20 n*M*R^x. m&i?9/v?-9to**ifm.<ow* 

.■T?K^)■bfcKK5>^£»*bTffl*Si^fc2v^K:»*s* 
jR©«^ad»bf-^%, **t€ix»*1-5«K^©llr 

ISx^^/^-^^JfA-fSr ttcil?, -»©7^<- 
Y ; f—9^ir^ ; f-y9^7 ! —9m^Kni'Xn^-M 

[0045] ft*5i eo^siwot^Lf-^o 

v- A ©^7 -/w K*3 J: tfflH£:7 w -/u K"C#^ $ 
^©7 -f Kt— ^ Sr^-r Sf^^^-^fl 

t ic/?m£ftfci:wcg&$^ i &j;tfsg 2 ©«^aa> 

bf— ^SrEMrt-S^yy^i:* MiSx^^^x-^ft 
5 &aR5W»J 1" 5 * r j7 7* t , MIE 7 ^ -/w KWJ 

2 ©«^a^^ b^-^ ©v ^-fftfr-j5$:m%i-r 

hT-J-y-ft. mm7 ! ^9^7 : -9m-^\zMLX^9 
by^m^fro^-yyt, mix**? h y J>>#Mx 
40 f-y7\c»tt**'<9 h?A5MI©iB*»e>JifcfllSi» 
iMlf-^Sr^a^bf-^CifTJWfti bT, M1B 

a^ad^bf-^ii^^x y T'Kfeit *a«u**fc b^ 

dsVN N ME-^m^ - A- K©ttfEJi&$:#fl?T-* Jt# 
bTtfJlS^iroW^a^bx-^^ffAb, t&IHffl^:7 
W K©St1S^S^C^x-^ (c^ bT milEm 2 ©« 

[0 0 4 6] »*3S1 7©*%«©«^a^bx-^© 
JfA^ffil*. tfFEx^^/Wr-^ft-i-©^^^^^ 
5(7 5««/«»*5j:t;j||l*fcttlB2©feSba»ri:&«« 
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tt 5 JMaJ**fc Lfc#v\ WfEx i^/Wf -§-f \zM 

A-rsffi^^ux-^t lt, me s «■©«?&*> 

Lf- ^©^1*;Mno£;IiR-t- 5 *f itlEf 
If-^OffAMfiLT, HulBflrfS^Lf-^jliR 

# js l * $ ttfcm^Sd^ Lf-^ A-r s * f v 

[0 0 4 7] lt#Kl 8<0*%W©S^S^Lx-^O 

EvMca&a 3«a©m*aa»Lf f -*«riBiirt-5*7' 

MlEf^^f-*ffi^©ff^&#£MifcWJ 
1"5 *x v 7°b , mfiHMKttllS'J*^ ry ^KiStt 5*0 
9MS*K: Lfc#i\ MlEf ^/Wi-§-f-^ K:J¥Ai"5 

^oivfft^loS-g&l- 5*f -^i. ttHafv^A- 
f-^ft-g-tcJttLT;*^ b7A^tT5^r->-/ 

-*©}?A*j-«li: LT, iW!Ett^3;^Lf-*Sft;*f 
LTMlE#&/j£#lc*f/S LTffiS § frfc^f aa> Lf- 

[0 0 4 81 »#fi 1 9 ©#31 §H©fI^gri> Lf- * © 
WA^m-i. mJlEf ^/wf-*ft^£^"ffc1-£K© 

$ ix/cSv 5«i5iS©M^ Lf- * *fB« 
tfi^fyT't, IWEf f ^^/i'f f — *«*©«*J*4)-S- 

JfA-t-SS^S^Lf— LT, fu!E3«!g©m^T8 
a»Lf-*©v^fta>lo£:i&1-£;*f yr/i, WIS 
f i??/l> : r~-?ii-%\zMLXX'<? h ? ^ftMZ'it ? * 

d»Lf-:?©*fA*t&i LT, SfifEm^ii^Lf-^jI 



uz; WUB-T- ix — oooaa 

2'2 

^7 1 ?'7 , {C*5^t5S«ife*^Lfc^V^ N ttne***-* 
* W L Tfl* $ Lf-^ SrJf A1" 

[0 0 4 9] ifEBttfcSWtt-* 3 &£«©#» 

Mtt» ^fc'^-^i^f AtcTlimSftfefv^A-f 

^LfciEtt^-cfcoT, mwMm-y^^fy^. m 

H§-&M£©2»^E# LfcKE#K:*W& LTfflfSnfc 
10 Ev^afcsaa©*?*^?*— *ivP;h*J& 
1-5i£E#©ffrfBf v^/wf — * KSA-T5 - £ fc: J; 
IK — &<D7-4— A-Kf-^Sr^fTI-^f v^/wf — ^5"W 
-f§-(c*f LTlM^Lf-* &Jf A-TS i 5 1-ffflBf ^ 

[0 0 5 0] 

mmomMv&ffl «t, #»H©it*©»*fcov* 

[0 0 5 1] mitt. #3§K©Jill©!iJ8Mfc«fc5x 
^^;wf- ^©i>3- K^^xAWfil^Sr^i-^n y 
^H-Cfc^o H 1 fc#J»-*-5 i . #j£56^1£©iV=- 

F^7iii, Htka-U-W (DCT) 110 

t. ? 4 —a* Kwaia 1 2 o t , n^m** Lf - ^ 

HWj«U3 0 4:, «^TSa»L7*-^ffA«l 4 0 i, M 
MW^y-J (3i?DCT) 150tMx5„ * 

HiR:r±*IIJ!S»118Kid3rt5*HRtt4**©*ftia 
«L» ffe©-K»*#/SB:oVNrH:?B«Sr€*Lr* 

[0 0 5 2] ^— y-f/us^tr^ 

— — ? *7-— v'a ^^©teW^^t 0 ^-— ^^^7- 

*yt, «*A*jK- h 4: , iS-%tiit)#- VbZ 
*Ls ^o^yn^y^tcLfc^o-CfeaSr^-r 
5 0 flr*A^#-M4, Ulilfef-^^/ctt^ 

Mc^-f 59 f -^*AA$ft5'b©t?*>ntfS< , flr 
*ta**-hr±, m^s^LAt)iii^f-^*fctts^ 

f-^Srtti^/1"5^ t^T-#5^©-C*fctb«^V\ * 
©flb©IB^^(c*&»LTii»$tL, if^a^a^a 
^T«4jltfl£-e*>^tfA<. #K:-t©?g|g*«||SSix5r. 

[0 0 5 3] _hiE«/£|;r:}o^-T:, ffim=>^ 1 
lOlt ~^©H«7 U—A ©^7 -f -A- K4a i UHPI 
^7 -/u K-eWfifc $ tu5 -51© 7 4 —A> Kf - 9 Sr* 
1-5f ^^/wf-^ff* imm.7 : -irb^o) 
1 0 1 -SrSf+T, = ^*»S:fiV\ 
5<? 0 2 Sr«^f-S^Lf-^JfASl 4 0lC*tLTtB 
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7*—?bLXtt. mUtfs NT S O (Nat i o n a 1 
Television System Co mm i t 
t e e) ttKSrtZT-yW^ ffitflB 

fctO^Sfcfffe^i. *33, £©»S\ 1 
Olli, <RR7 -A- h'tm&7J -A- K t #£:s:t-E 

[0 0 5 4] 7 >f -A- KWWtt 120tt, JKlHfcf*-* 

lOlSrgttT, Mf©7-{-^WS7^-/uK 
jWW*7 a -A- Ka»fc*USJ U 2RIBUie*^*-t-7 w - A' 
KfiJJMtiMIl 0 3 Srm^^Ux-^jBWWAaJl 3 0 

ft, IBLW^w^flfOi^, -'laiJHflMi-fc^ 
T=fTfc)tu5„ 0 1*, # 

&7 4 -A* Vis X rfm®:7 4 -a- Kov ^-f 

9JS:tTo-CtAv\ -f£fr*>, 7-r-A-K*IHI»l 2 0 
(C&tt^^-A'KWfrSxft, JRPHfcf-* 10 1© 

[0055] m^T&fri*?— fmvimjjn 13014, m 

1*5^15^2©*^^^-^ 1 3 1*S±TM 3 2 5- 

ttWL-cv**. w^Kia^LT*— ^aRtH*»i 3 

0 ft, 7-f -/v K^JSUgB 1 2 0 frt> i±)73 $ ixfc 7 4 — A- 

vmmm 1 o 3 stsh-t, s^7 ^ -a- kwsjw* 1 

0 3#, ffft^-f— A-KS:*LTV^S*», iWR^-f-A' 

*«Rtttfj« 1 3 0 14, 7 -f -/V KWSJflWl 1 0 3 

?131 £jIiRLT, m^S^Lf— *JfA*l 4 01: 
JtLTW^a^Uf*-^ 1 0 4 t LTfclWrrSo — 
7 ^ -/u KWBUfflra 1 0 3 i5»7^-;v KSr* LTV^ 
f 2©ifg^Lr-^ 1 3 2 ^rlRLt, « 
?S^Lf-^)fASl 4 OlC^LTll^S^Lx-^ 
104i LTffl73-f 

[0056] «-f-a*»Lf f -^jf a»i 4 oi4, mm=i 
^Tai»L9*-^ai«a*«i 3oicj:0WiW;*jS;h,3 

l^I^Lr-^ 1 0 4 iSrgitT, JHWSbaHMB* 1 

0 2l:tLttfg^Lf-^ 1 0 4 S-JfAL> 
a*LA9JSi£«jS*HS-*l 0 s&aaittkaiNf 

1 5 o»d*fbTm7^i-5„ ftfc, r©tfS*Lf-^ 

ASS 1 4 0 ft, iusE©3£#&fl? 4 fC*5 rt a L 
x-*}f ASO 1 4 0 k m«©«J«Sr=(ri-S %©"C«fc> 
*V\ ret?, A&jRA&flrg-l 0 2ft, SIS&x-* 
l 0 l *JS«*««-i::fc«Lfcfc©"T»*S©-t\ £&© 



U«J> WPB-f- X 1— 00003 
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W7JgtSl 3 Od^gttfct^S^Lf-;? 10 4ft, ffl 
3^©i 5l^7W-A-KiC*j-^LT^$jxTV>5„ ££o 
T, l^i^Lf-^ffiAHl 4 0*«*SE«-i:raC« 

UtfrtPl 3 0©S^g*{d^o-C, Lf*-^ 1 

0 4 SrJIHMfcfiJWMI* 1 0 2|c*fLT#ALTVN{tft, 
JfflMfcf-* 1 0 l©^iC7^-/WK{cm 

/*? -rsi*9^*t ltjb i ©m-?a«»Lf — ^ 1 3 1 

7 a -A- Klc*f^1-5 rt^CSitLTS 2 ©*-?38a» Lf 

l 3 2 SrJf A1"5 r. k 5. 
[00 5 7] aMMfca 1M 150ft, 

1 0 5£glj"C, iMfc = ->M Vg£&£=frV\ 

[00 58] H2©7B— ^-^r— h*#fi8LT* 

[0059] *f , «^T8a»Lf f -^a«a*S5 no 

©^^eyic, SI jo«tl5^2©11^F^L7 ? -^ 1 3 

1,13 2§rSSttl-5 oi) „ $B 

l*5±UfB2©m^ 1 2^UT r -^ 1 3 1 , 13 2ft, *J 

[0 0 6 0] ffi-^-A*^- b ici^ili^x-^ 101W 
^J^tu^t, 7^-A-KWJS51 2 0*5, AASKfcJH 
LTft7 ^ -7U K*MPHR7 -r — A- K*» 

©su^^mu-rs (^?7"2 0 2) „ 

[00 6 1 ] 7,7- yV 2 0 2(C*5V^T7^•-/^K 

flWl 2 OflJgULfc^*l^l\ fl^g^L^-^il 
tMl3 0#, ft7^-/UKCtLTf l©!^ 
S^Lf-^^, ffl^7-f-/WK(C^L-C^2©Si : -@ 

0 3) . 

[0 0 6 2] «*=»^^«*»1 10d5, A* 

Lfci^M^r-^ l 0 iK:»bTmtk3^ v^m^a 

SrtT*5 Ufj'7'2 0 4) . ^©^.X2'7'[Cj3 

rt 2.^3814, ±^LfcJ;5^, ^-<^ h7A^Sr=fTo 

th iij&x-* i o i ^^aigc^^fc^^i-sifia-efc 

ft, *^®Sr^X 2/7'2 0 3© ; g{C'fi:a'5(tTV''^^, 
UStdft, ^T-y?! 0 2J8j:tf2 0 3 tMfl^H^T-f 
50 So 
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[0 0 6 3] «*»&»L5*-*#A# 1 4 0 

0 4fc*SV^'"Cltlk = *-f 1 0(d«t 

titfj* 1 3 0 ©*&©#*£ Lfc#V\ |f»7 W -/i- K 
WLT^ 1 Off S^Lf-^ ^AL> «&:7^- 

yf2 0 5) „ 

[0 0 6 4] r©^, ifiliftaiNf VJfclMBl 5 0:9^ 
a^^L^-^jfAlil 4 0 fr&HWj UA 

5 (*xs>:/2 0 6) o 

[0 0 6 5] ^©ipl-LT, *S!lfi»f8fc:J: 5f^^ 

^Lf-? «M» A $ frfcS^S^ LA t) B«tf*- * 
S^t^-Cf 5„ *HJfeMcititf, loot 
Lx-^WA^f 2 o©t^8i> Lx-^Sr}fA 

OEIIMIMItT, 2o©m^^Lx-^ ; lrffA1-5^i: 

a* -eta, 

[0 0 6 6] fc*J x *HJBPtSHC*iVNTra. a3?£9is£ 

Kflsoas i2o x w^a^u^-^aRtu^a 130 
joir^m^g^LT-^ffASi 4 o*««wki^(1l 

a^at lt*>&v\, m^s^Lx-^ffA 

4 0©ffl*1-53*»LA*)^ljK«J*4M?-tl 05t 
l*ICt>©ifc3. S SSEtt^S^Lx-^J? 
A&3¥&lCigf§«c = lM^&S|51 5 0£t>-£tj"b© 

1-5*aafll*tt:, H^S^LAOii&r-* 106iR 
Dt>©fc*5. 

[0 0 6 7] = VKSHB HOB, 

* h9A5WHLT^»«-» (fl**fiMHt*l 02) 5: 
a*1"S#a©-«Tife5, A*Sft5flr*«:JM8b* 

[0068] H3ii, *%wv>m2<DmMmmz£z>7* 
fc, tt^-ad^L^-^ffA^i 4 ot. m=Htm 6 0 

*ia6»IBK:*srt5'l#»tt*«j*©**Eifeb, te©— 

[0 0 6 9] ^2HJS?^SI©3:V3-K^^f 1 A|i > B 
1 fc* LfcSS 1 Sttt»*©* > = - K *>* T A fc*5 5 
iJ!«» = ^>*l(M»l 5 0t#*.T, «^gd>Lx- 
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1 6 0 i: , *^t» 1 6 OK: J: 0 ft^-fb$tvfc«# 1 0 
7 *£»tTT***RF-*fb«:fT 5 ^T**W*flS« 1 7 0 t 
4oTV^. Llt&oX. Wk=Ws 
Xjfettl 1 0, ^-/W KWUSBl 2 0, m^Sd^Lx 

jo wmi 7oii> te©#^5^ti^«{c, mm?*?? 

Sis i tneilS6*fc:-c£m $ ftSc 
[0 0 7 0] 5 4«J**j|*.5*jllt»«©=^ 

fc, H2Sr#JIBL'rRWLfc»l*l(0g«©»fffcW« 

©— 3g©ftkatcJ: 9 (^f?/4 0 1~^f5'7 , 4 0 
5) , A^LAci^S^x-^ 1 0 1 KC2fl*©*-?3a> 
lf-?l)ipAU ft^bLT (^"^4 0 6) , ft 
20 IM&fcVKSfrLAUMPEG* h!l-J>l 0 8 
Lffl^l-S (^y^4 0 7) „ 

[0071] feas. #HJfi»iifc:}8v*Ttt, s^aa>L 
x-^ffA^i 4 o©«am*Hfc:«i 6 o*sitfpr« 
Sft-SHfc 1 7 0f«l MPEG£EttSrff 5»&fco 
v^RSLfciS, P«©*fc£K:J: »K fi&©®&x-*EE 

*>, atgir LT« «^S^LA!5jl&m^«-§-l 0 5 

j^fat. my->?})>m-%$:&m\.xm&&m 
**a*i-sfc«>©ii«flE»tea#ai *#*.-cv^« 

#H*«tt©«/ifcfcWRS;ft*fc©-ett:fcv\ 
[0 0 7 2] 0 5 tt, *»BJ©^ 3 ©Hife^ttiC J: 5f 

Vpi^f— &<D^y=i— Ki^^-r ^©S^Sr^'^T'ci 3/ 
^0t?fcSc H5Sr#flB-tSi:, *Hifi©i>=- 

¥U«J»1 80i. W^a^bx-^JfAHl 4 0 

t. mmwc^^>^mui 50 tsr«*.5. **s, 1a 

3 ttt*H16JgffitJ:^rt54#««)35c«fiE©*Sr|B«L. 
A? ft&©-^W^ffi^^oV>T«E«Sr ; &B&LTfe5. 

[0 0 7 3] ±15«^{C^3V^T, »3f^y«aii 

1 0, mx@d^Lx-^jfA«i 4 ossi^sim^f- 
>^&as isoii @i Lfcm 1 mMj&M<D*. > 

ra-©«F#Sr#L-CK«Sr«IS'-r5. ft-g-^^J 

ffjffii 8 ofeiofm^a^Lr-^ji^m^sci 9 0 

©^© =j ^ t* a - 9 ; > ^ -r A ©ffiffteaSffft J: U5|E1S 
5<7 ^Slc-CH^$tL5 0 
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[0 0 74] ffi-f-jS&HHHlS 180li, YJ&S* 

») , v&& (miv>&mj$.ft) , -vina («2ofti 
Yflr*i»um-&*»vflr-ii-*>sr w*j l, wguiSA 

^■rW-^I^JRWJfU* 1 0 9 Lt*-*W* 
ffl^gpi 9 0{c*fLTtil^-r5„ 

[o o 7 5] m^a^L^— ^a*ffl*«si 9 0(4, y 

fl^Lf-?19K 1 9 2 joitfl 9 3 SrtfeWLT 
V^ 0 ^LT, ff-S^&frffiBUgB 1 8 Oi^ttJASftfcfc 
^#WJtit#l 0 9^gft-C, SKffi^/S&HBUlim 

i o 9#*i-e#j«£fc:jscT, ^-rsm^a^Lx 

-^191, 19 2*5itfl 9 3 -SrSftLT, g-?aa» 
Lx-^flPAS 14 0 Kl^LTmiFa^Lf*— ^ 1 0 4 

[0 0 7 6] ftiC H6 07B— ^->fc^aRUT* 

-*aiiwtt»i 9 0©**yfc, Y/&&, uj&#, v 

Ltlf 3 il©if S^Lf-^ 1 
9 1, 1 9 2334tfl 9 3Sr!E1&1-5 0 

1) o 

[0 0 7 7] ffi-§-A2>#- b fcJKWHfcf*-* 1 0 1 #A 
«*ja#*IWJ«$ i 8 0i«, A^SftfcHili 
1 0 1 <D«-t^Sr^WJ1"5 (*y y:/6 

0 2) . 

[0 0 7 8] W:, *<ry72Q 2\Z.&^X7J—/\>Y 

mm i 2owBijLfcitt*jcflev\ «^aa>Lx-*® 

&tttfj»l 3 0^, «{fc5*-* 1 0 1 ©ft-fr^H:*** 

(^f->7'6 0 3) „ 

[0079] jwfc=*>r^3e»ai 1 oKiaiRw*?* 

i o i©*^* h7A##&&<0&ara:, si2(c^ 

mvhZ>tz.!t>s WtWZ*£fai-?> (.X s ? >>76 0 4~6 0 
6) . 

[0 0 8 0] :©i5l:LT, ^IQS^tSlciSxv^ 
K->*r- -Met *Ui, Mli&'r— 9 

«^Si» Lf-^ A $ fufct^aa* LA *) m&r— 

[0 0 8 1] 0 7(1 **W©*4©|Qfi»flll-J:S7 f 

^H-CfcSo 07 ^las^flg©^^^ — 

^IM" V^&Sfl 1 1 0tS£XMS-&lit&WfM 1 8 0 fcA 

fiztizmmm?'-? 1 o 1 it, r/£# , 

Gi&# , B/S# ^-g-tfJS®^ 

f-?ioi-efe5„ Lfc^o-c. m-z-f&ftvmui 8 
oi4. aaafoiRBifcx— * i o i©flr#dE^asR«-s- 
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^G^^Bft-^d^WJLTffi-^^WJIfSl 0 9 
SrttWrfS. « : 3H83l»b7 f -4'»Ra**l 9 0 

14, RjEj£#, Gj£#, BJ5K»Kl#*tT«*S^fc3« 
SBom^Fa^Lf*-^ 1 9 1 , 1 9 2i54tfl 9 3 Sr& 
#JU fc^/fc^H^ISHlM* 1 0 9**i-«*j*»WSC 

aws-t-awFa^L^— *i 9 1, 192*54:^1 

9 3 fcaKLTttWrf*. 

[0 0 8 2] #H;5S^flg©«jtfM4, HS&x-* 10 1 
©«-§-/£#£ R$#i: Gft&tBljt&hKL&ttXtm-r 
10 5ri:eWf±, 0 6fc*Lfc*3ia(i0MBfc#t*-5ttf1s 

(4, yt/^yfa- ^<£>4 pt-S&x— *£:R, 
G, B©35«H©-&j5fc#-<*5»^fc:aUB-e#5. 
[0 0 8 3] gLhRW Lfc 4 o©^JS^«|(c«t 9 
tbfcm^-a^LA 9 Wfc^-^XHtt^Fa^LAt) 7*i? 

ib-c»4, «a^«4*ra*©wet>Av*u nnHfe 

5fc*©&fi?I4, -^^JifflBTte-efeS,, LfcdSoT, 
»Jlc4«IIBSr*i-5?f43W4:©J»a 

[0 0 8 4] 0814, :**§8©$S5©3fclBBtlfcJ:S? f 

v^Ux— ^©^> = — Kv^xAfc^v^TlJ^-r— ^ 
(ctt^a^Lx-^ SrSAi-^#A^*©*^^*1-^ 
n->^0Tfc5. 010(4, *mffl&1&<0=-> = 

-K^fi tcisv ntM*t*— * (c}f A $ *tfc»?aa» 
30 Lx-^Sr^ltti-t-5fc*©^ai^S©*^Sr^1-7'D5/ 
^0-efc5o *SEK6»ttT?tt, ±iELfc4o©HJS^ 

5„ *LT, 01 0^c*■Mjka*^tS^«v^5ii:KJ: 

9. SH^-^Sr^St-frTJcm-^S^LAt)®^ 

^m^f-aa* Vr-9 *«ai- a r t as-e* s„ 

[0 0 8 5] 0 8Sr#fig-f-5t, ^jUS^M©^^^- 

Ki/^xA(4. stm^-^-r >-^^§b 8 1 o t, ■■^aa* 

Lf-^ffA«8 20i, I f;?ftIlfS^Lf- 

— y/i-8 3 2 t, Bf^ftfflifSi 5 Lf'-?T-7' 
/W8 3 3 t, -fcl^? 8 4 0 t, W.-g-fbM^8 5 0 

W-§^k«P8 6 0 t*fl|*.5. *33» 0 8(C(4*^3g 
Jg«fcfert5*f«»**fie©*Sria«L. fcO-tBLWi; 

©#«^Smi4, J:B«©HJBB1Bi:lRfflHc, SJffliT'D 

9X7— i/3 >^T©ft6© = >f3. — ^-^fAffllSS!!: 
50 [ 0 0 8 6 ] 8tSc=i1M ^^gJ5 8 1 0 (4, «^a*»L 
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m<D?W? 1 0 2£&t*ttJU mt&vy* 102© 
WHftf-^ (CUT. ^ns^nMfcf*-*) K*fLTgS1& 

[0 0 8 7] tt?aa»Lf*-*ifA»8 2 0 IS, IBfts 

-?>8 3 2*fcliBf^^^fflm^^b7 ? -i5'X- 

[0 0 8 8] I f ?^*mn*m*V7 t —?y L -7/^8 
3 1 14, I ^f-^Hf-M-SfcftO^^a^Lf*— ^ 
fcttBU P f?ftfflIfS*»Lf-?f-^8 3 

fcilftU Bf^fffflt^Sd^tf-^r-^8 3 3 
(4s Bf^f-+^ifA1-5fc«>©«^a*»Lf*-^Sr* 

a vg (f (i) ) 
= ( I f (i-1) | + | f (i) 
\Z.X 9 tfWi-S^^ti-^8 2 3i, t^^84 

otfttwrt-sm^a^uf*-* 8 0 4 fc«J#¥*&tuH» 

8 2 3©m^T-^i^s^rt(cm^-r5^*^8 2 

8 2 l©ttW©#B*fc**-t--5*JI#8 
2 2t, *JH»8 2 2©a*f , -^tlK» = -9-W^aE* 

F (i) 

= f (i) +a vg (f (i) ) X 
fc*rU i 14 8 x 8II©^D->^©^^f^Jf + y 
«©JBtt*Jilia-©#S*©#*, f (i) ttlWRa^ 
^«»»8 1 OOftfi?-?^ a v g (f ( i ) ) ttS 
«?W©iE# 3 £©»#*©«#¥*&, w (i) (4-tr 
^^84 OiSffl^i" sm^-a^Lf*-^ 8 0 4©4S 

[0 0 9 5] 19©7D-ft- hSr#«LT* 

IOS»ia©Kl^KoVNTlftMi- 5. *1\ If©MPE 
GJEi&ScD&atCg^V n-C, JgBHfe 10 1ii8X8II© 

«* = ■>>■<< >**«8 1 0*JB»=«1h^ y«jjWffltff 
5 0 1) . 

[0 0 9 6] i? v-^* 8 4 0 d*, ft-g-ftlfKlftA 8 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 5 

The present invention relates to a digital data 
encode system and a water mark data inserting method 
for inserting water mark data in the digital data signal 
having a series of field data. 10 

DESCRIPTION OF THE RELATED ART 

Recently, there has arisen the necessity of develop- 
ing means for preventing illegal copying of digital data, is 
especially digital image data, with the advance of an 
information processor and a communication network 
and the electronization of various media. 

Data encryption technique has been proposed as 
this kind of technique for preventing illegal copying. This 20 
digital data encryption technique is, for example, to ena- 
ble it to reproduce the encrypted digital image data in 
only a reproducing system having a proper cryptoanaly- 
sis key when digital image data is encrypted. The con- 
ventional encryption technique, however, has such a 25 
defect that if the encryption code is once broken, it can- 
not protect against the illegally copying thereafter. 

Therefore, a technique by use of water mark data is 
proposed, as another technique for preventing illegal 
copying of digital data, free from such a defect as a dig- 30 
ital encryption technique has. Water mark data (digital 
water mark) is the special information to be embedded 
in digital image data itself in order to prevent the illegal 
use and copying of the digital image data, ft includes, for 
example, information for authenticating the copyright 35 
ownership and judging the infringement of the copy- 
right, and the copy protected information for preventing 
illegal copying itself. 

Such water mark data to be inserted in the digital 
image data includes two kinds of visible water mark 40 
data and invisible water mark data. Visible water mark 
data means such a special character, symbol, or other 
data to be inserted in the image that a person who sees 
the image with the water mark data combined therewith 
may perceive the water mark visually. This kind of visi- 45 
ble water mark data would naturally cause the deterio- 
ration of the image quality. While, it is effective in 
visually appealing protection against illegal copy or ille- 
gal data fluid. 

A conventional visible water mark data embedding 50 
technique is disclosed in, for example, Japanese Patent 
Publication LaidOpen (Kokai) No Heisei 8-241403, 
"Digital Watermarking Free from Image Color Change" 
(hereinafter, referred to as the conventional technique 
1). According to the water mark data inserting method ss 
of the conventional technique 1 , when combining visible 
water mark data with the original image data, the water 
mark data is combined with the original image data in a 



way of changing only the brightness of the pixel corre- 
sponding to the non-transparent part of the water mark 
data without changing the chromaticities, of all pixels of 
the original data. At this time, the scaling value for 
changing the brightness component of a pixel is deter- 
mined by the value of, for example, chromatic compo- 
nent, random numbers, and pixels of water mark data. 

Another example of the conventional visible water 
mark data embedding technique is disclosed in, for 
example, Japanese Patent Publication Laid -Open 
(Kokai) No. Heisei 5-236424, "Information Embedding 
Method and Its Apparatus" (hereinafter, referred to as 
the conventional technique 2). The water mark data 
inserting method according to the conventional tech- 
nique 2 comprises detecting means for detecting a 
region meeting a predetermined condition from image 
data, thereby to embed the water mark in every image 
data at the position corresponding to the region meeting 
the condition. The position for embedding the water 
mark depends on the content of the image. Therefore, it 
is very difficult to remove the water mark without much 
deteriorating the image quality. 

On the other hand, invisible water mark data means 
such special data to be inserted in the image that a per- 
son who sees the image with the water mark data com- 
bined therewith cannot perceive the water mark visually. 
This kind of invisible water mark data is embedded in 
the original image data in consideration of causing no 
natural deterioration of the image quality. As is under- 
stood from this, invisible water mark data is preferable to 
visible water mark data under the condition that a water 
mark preferably exists outside of the image data to be 
protected. 

The water mark data inserting technique by use of 
an invisible water mark causes little image deterioration 
and when embedding special information enabling the 
identification of a writer as water mark data, it can spec- 
ify the writer by detecting the water mark data even after 
illegal copying is performed. By embedding the copy 
protected information for disapproving copying or the 
copy prohforted information for prohibiting copying, in 
the original image data, and providing a reproducing 
device for reproducing the image data with a special 
function corresponding to the information, for example, 
it is possible to notify a user of the reproducing device 
that the image data is the copy inhbrted data and to 
operate the special function within the reproducing 
device (copy protection function or the like) so as to 
restrict copying into VTR (Video Tape Recorder) when 
the reproducing device detects the copy protected infor- 
mation or the like. 

As the technique of embedding the invisible water 
mark data in cfigital image, there is, for example, a tech- 
nique of embedding the special information as a water 
mark in the digital image at the least influenced portion 
to the image quality in the pixel data (for example, LSB 
(Least Significant Bit)). This kind of the conventional 
invisible water mark data embedding technique is dis- 
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closed in, for example, Japanese Patent Publication 
Laid-Open (Kokai) No. Heisei 6-339110, "Image Infor- 
mation Transfer Method, Image Information Recording 
Device and Image Information Reproducing Device" 
(hereinafter, referred to as the conventional technique 5 
3). The water mark data inserting method according to 
the conventional technique 3 transmits the image signal 
together with the copyright information and the genera- 
tion information overlapping each other, to the space 
other than the valid image space displayed on a screen w 
of the image signal, and performs the generation restric- 
tion of the copy according to the copyright information 
and the generation information included in the received 
image signal at a receiver side. 

The invtsble water mark data embedding tech- is 
nique, however, is defective in that only the water mark 
data is easily removed from the image data with water 
mark data embedded therein, without deteriorating the 
quality of the original image data. For example, the 
information corresponcfing to the LSB of the pixel data 20 
will be lost by use of a low pass filter. Generally, the 
image compression processing aims to reduce the data 
amount on the whole by diminishing the information 
amount with respect to the least influenced portion to 
the quality in the pixel data. Therefore, the water mark 25 
data embedded in the least influenced portion to the 
quality in the pixel data will be lost in the image com- 
pression processing. As mentioned above, the invisible 
water mark embedding technique has such a defect that 
it may be difficult to re-detect the water mark data in 30 
some cases. 

Therefore, a technique of embedding invisible 
water mark data in a digital image as well as diffusing 
the water mark data into the frequency spectrum after 
frequency conversion of the image data (hereinafter, 35 
referred to as the conventional technique 4) is pre- 
sented (refer to Nikkei Electronics p. 13 (no. 660) 
4.22.1996). Since water mark data is embedded in the 
frequency component of the image data to be proc- 
essed according to the conventional technique 4, the 40 
water mark data is robust against the image compres- 
sion processing and the image processing such as fil- 
tering, and the water mark data wont be lost. Further, 
random numbers according to the normal distribution 
are used as the water mark data, thereby preventing the 45 
interference of the respective water mark data even in 
the case of embedding a plurality of water mark data. 
Therefore, according to the conventional technique 4, it 
is difficult to destroy only the water mark data without 
much influence to the whole image data. so 

The conventional technique 4 will be, hereinafter, 
described with reference to Fig. 12. The water mark 
encode system accord ng to the conventional technique 
4 comprises, for example, discrete cosine transform 
(DOT) means 1210, water mark data output means ss 
1230 storing the water mark data 1231, a water mark 
data inserting device 1240. and inverse discrete cosine 
transform (inverse DOT) means 1250. The DCT is 
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adopted here as only one example of spectrally resolv- 
ing means of original image data, and any other conver- 
sion means than the DCT will do. 

In thus-constituted conventional technique 4, origi- 
nal image data is converted into frequency components 
by DCT, and n piece of data indicating higher frequency 
value are selected, each defined as f(1), f(2), 
f(n). On the other hand, each water mark data w(1), 
w(2), .... w(n) are selected from the normal distribution 
having a mean value 0 and a variance 1, and 
F(i)=f(i) + a | f (i) |* w(i) is calculated with respect to 

each i (where i=1 , 2 n: hereinafter in the same way). 

Where, a is a scaling element. At the end, the image 
data with the water mark data embedded therein can be 
obtained as the frequency components by the replace- 
ment of f(i) with F(i). 

The water mark data detection according to the 
conventional technique 4 is performed in the following 
method, by way of example. The original image data 
and the water mark data candidate w(i) must be known 
values in the detecting method of the conventional tech- 
nique 4. At first, the image data with the water mark data 
embedded therein is converted into the frequency com- 
ponents by use of DCT or the like, the element values 
corresponding to f(1), f(2), .... f(n) having the water mark 
data embedded therein in the frequency band are 
defined as F(1), F(2), .... F(n). By the use of f 0) and F(i). 
the water mark data W(i) is extracted, calculated by 
W(i)=(F(i) - f(i))Vf(i) . Next, the statistical similarity C of 
w(i) and W(i) is calculated by use of the inner product of 
vector by C = W * w/(WD * wD) . Where, W = (W(1), 

W(2) W(n)), and w = (w(1), w(2), w(n)), WD is the 

absolute value of the vector W, and wD is the absolute 
value of the vector w. As the result of the above calcula- 
tion, when the statistical similarity C is a particular con- 
stant value or the more, it can be judged that the above- 
mentioned water mark data candidate has been embed- 
ded in the image data 

If creating the image data with the water mark 
embedded therein by embedding the water mark data in 
the original image data by use of the conventional tech- 
nique 4 as mentioned above, it is effective for a writer 
owing the original image data to judge the illegality of 
the digital image data which may be illegal copy. 

The conventional technique 4 requires original 
image data and water mark data candidate w(i) in order 
to detect the water mark data as mentioned above. 
Therefore, it is effective for a writer owing the original 
image to detect any illegally-copied image data, how- 
ever, a reproducing device of a terminal used by a gen- 
eral user, because of having no original image, cannot 
perform the detecting processing of the water mark 
data. Then, a further improved technique than the con- 
ventional technique 4 for terminal processing, espe- 
cially MPEG system (hereinafter, referred to as the 
conventional technique 5) is proposed. 

In the conventional technique 5, original image is 
divided into blocks of 8 pixels x 8 pixels and the water 
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mark data embedding and detection is performed by 
use of the block unit for processing. In the water mark 
data embedding processing, the data is defined as 
f(1), f(2), .... f(n) sequentially from the lowest frequency 
component of AC component in the frequency band s 
after discrete cosine transform in the MPEG encode 

processing, the water mark data w(1), w(2) w(n) 

are selected from the normal distribution having a 
mean value 0 and a variance 1, and 
F(i)=f(i) + a x avg (f(i)) x w(i) is calculated with w 
respect to each i. Where, a is a scaling element and avg 
(f(i)) is a partial average obtained by averaging the 
absolute values of three points around f(i), for example, 
f(i-1), f(i), and f(i + 1). The processing later than the 
MPEG encode processing will be performed by replac- 75 
ing f® with F(i). 

On the other hand, detection of the water mark data 
will be performed in the following method. This delecting 
method requires no original image data and that only 
the data candidate w(i) (where, 1=1 , 2, .... n) must be a 20 
known value. In the block frequency band of blocks after 
inverse quantization of the MPEG decoding processing, 
the data from the lowest frequency component is 

sequentially defined as F(1), F(2) F(n). The average 

of the absolute values of three points around F(i) is 25 
defined as the partial average avg (F(i)). the water mark 
data W(i) is calculated by W(i)=F(i)/avg (F(i)) , and the 
total WF(i) of W(i) for one image is calculated for every 
i. By use of the inner product of vectors, the statistical 
similarity of w(i) and WF(i) is calculated by 30 
C=WF x w/(WFD x wD) . Where. W=(WF(1). WF(2). 
.... WF(n)), w=(w(1), w(2) w(n)), WFD is the abso- 
lute value of the vector WF, and wD is the absolute value 
of the vector w. When the statistical similarity C is a par- 
ticular constant value or the more, it can be judged that 35 
the water mark data has been embedded in the image 
data. 

Insertion of a plurality of water mark data into one 
original image data can be adopted in order to attach a 
plurality of information such as writer information and 40 
copy protected information, to one image data. The con- 
ventional techniques 4 and 5, however, is defective in 
making the circuit size larger because of inserting a plu- 
rality of water mark data in one original image data and 
increasing the processing procedure. Namely, the con- 45 
ventional techniques 4 and 5 disclose a technique of 
inserting one water mark data in one original image 
data, however, with no consideration taken to the case 
of inserting a plurality of water mark data (for example, 
two water mark data) in one original image data. There- so 
fore, when inserting, for example, two water mark data 
therein, different water mark data 1231 and 1232 must 
be separately inserted by two water mark data inserting 
devices 1241 and 1242, or two water mark data must be 
inserted by letting them pass one water mark data ss 
inserting device twice. 

Another example of the conventional technique of 
embedding water mark in a digital image is disclosed in 



Japanese Patent Publication Laid-Open (Kokai) No. 
Heisei 6-315131, "Information Embedding Device And 
Reproducing Device" (hereinafter, referred to as the 
conventional technique 6). The conventional technique 
6 detects an area having no deterioration of the image 
even if replacing the data at the peripheral area when 
reproducing the information, for example, an equal 
background portion, by use of the relationship between 
a series of frames, and converts the level of the area to 
be converted, so to embed particular information 
therein. When reproducing the information, the area 
with the identification data embedded therein is speci- 
fied by use of the signal lacked portion and the conver- 
sion information, and corrected so as to reconstruct the 
image. 

The conventional technique 6, however, cannot 
embed the water mark information in all the frames, so 
that the frame with no water mark embedded therein is 
unable to protect against illegal copying. Since this tech- 
nique is on the assumption that successive frames are 
of freeze-frame pictures and that there is no change on 
the successive frames, an area for embedding the water 
mark data cannot be specified in the moving images of 
violence action, thereby making it impossible to embed 
the water mark data therein. 

Further another example of the conventional tech- 
nique of embedding water mark in a digital image is dis- 
closed in, for example, Japanese Patent Publication 
Laid-Open (Kokai) No. Heisei 5-30466, "Image Signal 
Recording Device and Signal Recording Medium" 
(hereinafter, referred to as the conventional technique 
7). The conventional technique 7 converts image sig- 
nals by frequency and embeds the information having 
the frequency signal lower than the frequency band of 
the image signal after frequency conversion. By the use 
of a high pass fitter, the original image is taken out and 
the identification data embedded therein is taken out by 
the use of a low pass filter. 

However, since the conventional technique 7 
embeds the water mark data in the lower frequency por- 
tion in the frequency band after frequency conversion of 
the image data, the water mark data can be easily 
removed by use of a high pass filter. When embedding 
the water mark data in the intensive frequency portion 
after frequency conversion, a filter cannot remove the 
water mark, but when inserting a plurality of water mark 
data, it cannot help deteriorating the image quality. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
digital data encode system and a water mark data 
inserting method capable of inserting a plurality of water 
mark data in one original image data. 

Another object of the present invention is, in addi- 
tion to the above object, to provide a digital data encode 
system and a water mark data inserting method capa- 
ble of inserting a plurality of water mark data in one orig- 
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inal image data in the circuit of the same size as that of 
the conventional digital data encode system. 

According to the first aspect of the invention, a dig- 
ital data encode system having a water mark data 
inserting device for inserting water mark data into digital 
data signals having a series of field data, comprising, 

a water mark data inserting control means for con- 
trolling inserting of the water mark by the water 
mark data inserting device; 

wherein the water mark data inserting con- 
trol means divides the digital data signals by a pre- 
determined reference and inserts a plurality of 
different water mark data prepared correspondingly 
to the division into the respective digital data of the 
corresponding divisions by use of the water mark 
data inserting device. 

In the preferred construction, the digital data sig- 
nals are of a digital data signal having a series of field 
data consisting of odd fields and even fields of a series 
of image frames, and the water mark data inserting con- 
trol means inserts first and second water mark data dif- 
ferent from each other and prepared for every odd filed 
and every even field into the respective corresponding 
fields, by use of the water mark data inserting device. 

In the preferred construction, the digital data sig- 
nals are of a digital data signal having a series of field 
data consisting of odd fields and even fields in a series 
of image frames, and the water data inserting control 
means comprising a field judging means for judging 
whether the ffled data under processing is of an odd 
field or an even field upon receipt of the digital data sig- 
nals, and a water mark data selection output means, 
storing first and second water mark data different from 
each other and prepared for every odd field and every 
even field, for supplying the first water mark data to the 
water mark data inserting device when the judgement 
result designates the odd field, or supplying the second 
water mark data to the water mark data inserting device 
when the judgement result designates the even filed, 
depencfing on the judgement result by the field judging 
means. 

In the preferred construction, the water mark data 
inserting control means inserts a plurality of different 
water mark data prepared for every signal component of 
the digital data signals extracted by a predetermined 
reference into the respective digital data signals of the 
corresponding signal components, by use of the water 
mark data inserting device. 

In the preferred construction, the water mark data 
inserting control means comprising a signal component 
judging means for, upon receipt of the cfigrtal data sig- 
nals, judging whether the signal component of the dig- 
ital data signal under processing is brightness 
component, first color-difference component, or second 
color-difference component, and a water mark data 
selection output means, storing three kinds of different 



water mark data prepared for every signal component of 
the above three kinds, for supplying the water mark data 
prepared correspondingly to the brightness component 
to the water mark data inserting device when the judg- 

s ing result designates the brightness component, sup- 
plying the water mark data prepared correspondingly to 
the first color-difference component to the water mark 
data inserting device when the judgement result desig- 
nates the first color-difference component, or supplying 

10 the water mark data prepared correspondingly to the 
second color-difference component to the water mark 
data inserting device when the judgement result desig- 
nates the second color-difference component depend- 
ing on the judgement result of the signal component 

75 judging means. 

In another preferred construction, the water mark 
data inserting control means comprising a signal com- 
ponent judging means for, upon receipt of the digital 
data signals, judging whether the signal component of 

20 the digital data signal under processing is red-compo- 
nent, green-component, or blue-component, and a 
water mark data selection output means, storing three 
kinds of different water mark data prepared for every 
signal component of the above three kinds, for suppry- 

25 ing the water mark data prepared correspondingly to the 
red-component to the water mark data inserting device 
when the judgement result designates the red-compo- 
nent, supplying the water mark data prepared corre- 
spondingly to the green-component to the water mark 

30 data inserting device when the judgement result desig- 
nates the green-component, or supplying the water 
mark data prepared correspondingly to the blue-compo- 
nent to the water mark data inserting device when the 
judgement result designates the blue-component, 

35 depending on the judgement result of the signal compo- 
nent judging means. 

In another preferred construction, the digital data 
encode system further comprises a spectrally-resolving 
means for spectrally resolving the digital data signals 

ao upon receipt of them and supplying the obtained 
resolved signals to the water mark data inserting device 
as a subject of inserting the water mark data therein. 

In another preferred construction the digital data 
encode system further comprises a spectrally-resolving 

45 means for spectrally resolving the digital data signals 
upon receipt of then, and supplying the obtained 
resolved signals, as a subject of inserting the water 
mark data therein, to the water mark data inserting 
device, and an inversely-converting means, receiving 

so the processed signals with the water mark data inserted 
therein by the water mark data inserting device, for 
inversely converting the spectrally-resolved data and 
supplying the obtained inversely-converted signals as 
water mark-embedded digital data signals. 

55 In another preferred construction the digital data 
encode system further comprises a discrete cosine 
transform means for performing discrete cosine trans- 
form on the digital data signals upon receipt of them and 
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supplying the obtained transformed signals to the water 
mark data inserting device as a subject of inserting the 
water mark data therein, and an inverse discrete cosine 
transform means, receiving the processed signals with 
the water mark data inserted therein by the water mark 5 
data inserting device, for performing inverse discrete 
cosine transform on them and supplying the obtained 
inversely-transformed signals as water mark-embedded 
digital data signals. 

In another preferred construction, the digital data 10 
encode system further comprises a spectrally-resolving 
means for spectrally resolving the digital data signals 
upon receipt of them and supplying the obtained 
resolved signals to the water mark data inserting device 
as a subject of inserting the water mark data therein, a is 
sampling means for sampling the processed signals 
with the water mark data inserted therein by the water 
mark data inserting device to supply sampling signals, 
and an image compression means for converting the 
sampling signals into image-compressed signals and 20 
supplying the obtained digital data compression data 
signals with the water mark embedded therein. 

In another preferred construction, the digital data 
signals being of a digital data signal consisting of a 
series of image frames, 25 

further comprises an encoding means for encod- 
ing the digital signals with the water mark data inserted 
therein by use of the water mark data inserting device, 
and an encode controlling means for controlling the 
encoding means so to perform encoding processing in a 30 
plurality of kinds of picture types corresponding to the 
encoding methods, 

the water mark data inserting control means 
comprises water mark data storing means for storing a 
plurality of different water mark data prepared corre- 35 
spondingly to a plurality of picture types for use in the 
encocfing means and the encode controlling means, 
and a water mark data selection output means for, 
depending on the picture type decided by the encode 
controlling means, selecting the corresponding water 40 
mark data from the water mark data storing means and 
supplying it to the water mark data inserting device. 

In another preferred construction, the digital data 
signals being of a digital data signal consisting of a 
series of image frames, 45 

further comprises a spectrally-resolving means 
for dividing the image of the digital data signals into 
blocks of a predetermined size, spectrally resolving the 
corresponding digital data signals in every block, and 
supplying the obtained resolved signals to the water so 
mark data inserting device as a subject of inserting the 
water mark data therein, an encoding means for encod- 
ing the digital signals with the water mark data inserted 
therein by use of the water mark data inserting device, 
and an encode controlling means for controlling the 55 
encocfing means so to perform encoding processing in a 
plurality of kinds of picture types, 

the water mark data inserting control means 



comprises water mark data storing means for storing a 
plurality of different water mark data prepared corre- 
spondingly to a plurality of picture types for use in the 
encoding means and the encode controlling means, 
and a water mark data selection output means for, 
depending on the picture type decided by the encode 
controlling means, selecting the corresponding water 
mark data from the water mark data storing means and 
supplying it to the water mark data inserting device, 

the water mark data inserting device comprises a 
partial average calculator for calculating the average of 
the absolute values of three points around each ele- 
ment in the resolved signals supplied from the spec- 
trally-resolving means, as a partial average, a first 
multiplier for multiplying the water mark data supplied 
from the water mark data inserting control means by the 
output data of the partial average calculator in every 
element a second multiplier for multiplying each ele- 
ment of the output data of the first multiplier by a prede- 
termined constant, and an adder for adding the output 
data of the second multiplier and the resolved signals 
supplied from the spectrally-resolving means in every 
element 

According to the second aspect of the invention, a 
digital data encode system having a water mark data 
inserting unit including a water mark data inserting con- 
trol means for inserting water mark data into rfgrtal data 
signals having a series of field data by control of a water 
mark data inserting device and a water mark data 
detecting unit including a water mark data detecting 
means for detecting the water mark data from the digital 
data signals with the water mark data added thereto by 
the water mark data inserting unit, 

the digital data signals being of a digital data sig- 
nal consisting of a series of image frames; 

the water mark data inserting unit further com- 
prising 

an encoding means for encoding the digital data 
signals with the water mark data inserted therein by 
use of the water mark data inserting device, and 
an encode controlling means for controlling the 
encoding means so to perform encoding process- 
ing in a plurality of kinds of picture types corre- 
sponding to the encoding methods; 
the water mark data inserting control means com- 
prising 

first water mark data storing means for storing a 
plurality of Afferent water mark data prepared cor- 
respondingly to a plurality of picture types for use in 
the encoding means and the encode controlling 
means, and 

a water mark data selection output means for, 
depending on the picture type decided by the 
encode controlling means, selecting the corre- 
sponding water mark data from the first water mark 
data storing means and supplying it to the water 
mark data inserting device, 
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the water mark detecting unit comprising 
a decoding means for decoding the digital data sig- 
nals encoded by the encoding means of the water 
mark data inserting device, and 
a display controlling means for controlling display 
depending on the data decoded by the decoding 
means according to the content of the water mark 
data inserted in the digital data signals or according 
to its presence; 

the water mark data detecting means comprising 
a water mark data extracting device for extracting 
cancfidate data, that is a candidate of the water 
mark data, from the data decoded by the decoding 
means, 

a second water mark data storing means for storing 
the same water mark data as the plurality of water 
mark data stored in the first water mark data storing 
means of the water mark data inserting control 
means in the water mark data inserting device, 
a water mark data selection output means for 
selecting the corresponding water mark data from 
the second water mark data storing means accord- 
ing to the picture type in the encoding processing to 
be recognized in the decoding processing by the 
decoding means and supplying it and 
a statistical similarity judging mean for making a 
comparison between the candidate data extracted 
by the water mark data extracting device and the 
water mark data supplied by the water mark data 
selection output means, judging the statistical simi- 
larity thereof, and notifying the display controlling 
means of the judgement result. 

In the preferred construction, the water mark data 
inserting unit further comprises a spectrally-resolving 
means for divkfing the image of the digital data signals 
into blocks of a predetermined size, spectrally resolving 
the correspond ng digital data signals in every block, 
and supplying the obtained resolved signals to the 
water mark data inserting device as a subject of insert- 
ing the water mark data therein; 

the water mark data inserting device comprises a 
partial average calculator for calculating the aver- 
age of the absolute values of three points around 
each element in the resolved signals supplied from 
the spectrally-resolving means, as a partial aver- 
age, a first multiplier for multiplying the water mark 
data supplied from the water mark data inserting 
control means by the output data of the partial aver- 
age calculator in every element a second multiplier 
for multiplying each element of the output data of 
the first multiplier by a predetermined constant and 
an adder for adding the output data of the second 
multiplier and the resolved signals supplied from 
the spectrally-resolving means in every element, 
the water mark data extracting device of the water 
mark data detecting means comprises a partial 
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average calculator for calculating the average of the 
absolute values of three points around the block 
data decoded by the decoding means as a partial 
average, and a divider for dividing the block data 
5 decoded by the decoding means by the output data 
of the partial average calculator. 

According to the third aspect of the invention, a 
water mark data inserting method for inserting water 
w mark data in digital data signals having a series of field 
data by use of a water mark data inserting device, com- 
prising 

a step of, after dividing the digital data signals by a 
is predetermined reference, inserting a plurality of dif- 
ferent water mark data prepared correspondingly to 
the division into the respective digital data of the 
corresponding divisions, by use of the water mark 
data inserting device. 

20 

In the preferred construction, the digital data sig- 
nals are of a digital data signal having a series of field 
data consisting of odd fields and even fields of a series 
of image frames, 
25 further comprising the steps of: 

a step of storing first and second water mark data 
different from each other and prepared for every 
odd field and every even field, 

30 a step of judging whether the digital data signal is of 
the odd field or the even field one after another, 
a step of selecting one of the first and second water 
mark data as the water mark data to be inserted in 
the digital data signals, according to the judgement 

35 result in the field judging step, 

a step of spectrally resolving the digital data sig- 
nals, and 

a step of, with respect to the frequency analyzed 
data, as a subject of inserting the water mark data 

40 therein, obtained as a result of the spectrum resolu- 
tion in the spectrally resolving step, inserting the 
first water mark data into the frequency analyzed 
data of the odd field or inserting the second water 
mark data into the frequency analyzed data of the 

45 even filed, according to the selection result in the 
water mark data selecting step. 

In the preferred construction, the water mark data 
inserting method further comprises a step of storing 

so three kinds of different water mark data prepared for 
every brightness component first color-difference com- 
ponent and second color-difference component in the 
signal components of the digital data signals, a step of 
judging the signal components of the digital data signals 

55 one after another, a step of selecting one of the above 
three kinds of water mark data as the water mark data 
to be inserted in the digital signal data, according to the 
judgement result in the signal component judging step, 
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a step of spectrally resolving the digital data signals, 
and a step of, with respect to the frequency analyzed 
data, as a subject of inserting the water mark data 
therein, obtained as a result off the spectrum resolution 
in the spectrally resolving step, inserting the water mark 
data prepared correspondingly to the brightness com- 
ponent into the data of the brightness component 
inserting the water mark data prepared correspondingly 
to the first color-difference component into the data off 
the first color-difference component or inserting the 
water mark data prepared correspondingly to the sec- 
ond color-difference component into the data of the sec- 
ond color-difference component, according to the 
selection result in the water mark data selecting step. 

In the preferred construction, the water mark data 
inserting method further comprises a step off storing 
three kinds of different water mark data prepared for 
every red-component, green-component, and blue- 
component in the signal components of the digital data 
signals, a step of judging the signal components of the 
digital data signals one after another, a step of selecting 
one of the above three kinds off water mark data as the 
water mark data to be inserted in the digital signal data, 
according to the judgement result in the signal compo- 
nent judging step, a step of spectrally resolving the dig- 
ital data signals, and a step off, with respect to the 
frequency analyzed data, as a subject of inserting the 
water mark data, obtained as a result off the spectrum 
resolution in the spectrally resolving step, inserting the 
water mark data prepared correspondingly to the red- 
component into the data off the red-component insert- 
ing the water mark data prepared correspondingly to the 
green-component into the data off the green-compo- 
nent, or inserting the water mark data prepared corre- 
spond ngly to the blue-component into the data off the 
blue-component according to the selection result in the 
water mark data selecting step. 

In another preferred construction, the water mark 
data inserting method further comprises a step of stor- 
ing a plurality of different water mark data prepared for 
every plurality of picture types corresponding to the 
encoding methods in encoding the digital data signals, a 
step of judging the signal components of the digital data 
signals one after another, a step of selecting one of the 
above three kinds of water mark data, as the water mark 
data to be inserted in the digital signal data, according 
to the judgement result in the signal component judging 
step, a step of spectrally resolving the digital data sig- 
nals, and a step of, with respect to the frequency ana- 
lyzed data, as a subject of inserting the water mark data 
therein, obtained as a result of the spectrum resolution 
in the spectrally resolving step, inserting the water mark 
data prepared correspondingly to the picture type, 
according to the selection result in the water mark data 
selecting step. 

According to another aspect of the invention, a 
computer readable memory for storing a control pro- 
gram for controlling a digital data encode system having 
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a water mark data inserting control means for inserting 
water mark data into digital data signals having a series 
of field data by use off a water mark data inserting 
device, the control program comprising 

5 

a step of, after dividing the digital data signals by a 
predetermined reference, inserting a plurality of dif- 
ferent water mark data prepared correspondingly to 
the division into the respective digital data of the 
w corresponding division, by use of the water mark 
data inserting device. 

Other objects, features and advantages off the 
present invention will become clear from the detailed 
15 description given herebelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully 
20 from the detailed description given herebelow and from 
the accompanying drawings of the preferred embodi- 
ment of the invention, which, however, should not be 
taken to be limitative to the invention, but are for expla- 
nation and understanding only. 
25 In the drawings: 

Fig. 1 is a block diagram showing a constitution of a 
digital data encode system according to a first 
embodiment of the present invention. 
30 Fig. 2 is a flow chart showing an operation off the 
first embodiment. 

Fig. 3 is a block diagram showing a constitution off a 
cfigrtal data encode system according to a second 
embodiment off the present invention. 
35 Rg. 4 is a flow chart showing an operation of the 
second embodiment 

Fig. 5 is a block diagram showing a constitution of a 
digital data encode system according to a third 
embodiment of the present invention. 
40 Fig. 6 is a flow chart showing an operation off the 
third embodiment. 

Rg. 7 is a block diagram showing a constitution off a 
cOgital data encode system according to a fourth 
embodiment of the present invention. 

45 Fig. 8 is a block diagram showing a constitution off a 
rfgital data encode system according to a fifth 
embodiment of the present invention. 
Fig. 9 is a flow chart showing an operation of the 
fifth embodiment. 

so Rg. 1 0 is a block diagram showing a constitution of 
a detecting device for detecting the water mark from 
the data having the water mark inserted therein 
according to the fifth embodiment 
Rg. 11 is a flow chart showing an operation of the 

55 detecting device of Rg. 1 0. 

Rg. 12 is a block diagram showing a constitutional 
example of the conventional digital encode system. 
Rg. 13 is a block diagram showing another consti- 
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tutional example of the conventional digital data 
encode system. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment of the present invention 
will be discussed hereinafter in detail with reference to 
the accompanying drawings. In the following descrip- 
tion, numerous specific details are set forth in order to 
provide a thorough understanding of the present inven- 
tion. It will be obvious) however, to those skilled in the 
art that the present invention may be practiced without 
these specific details. In other instance, well-known 
structures are not shown in detail in order to unneces- 
sary obscure the present invention. 

Fig. 1 is a block diagram showing a constitution of a 
digital data encode system according to a first embodi- 
ment of the present invention. With reference to Fig. 1 , 
the encode system of the embodiment comprises a 
DCT (discrete cosine transform) unit 1 1 0, a field judging 
unit 120, a water mark data selection output unit 130, a 
water mark data inserting device 140, and an inverse 
DCT (inverse discrete cosine transform) unit 150. Fig. 1 
shows only the characteristic components of the 
embodiment, while the description of other general 
components is not shown there. 

Each component may be realized by an information 
processor and a storage controlled by a computer pro- 
gram (hereinafter, referred to as a control program) in a 
personal computer, a work station or the other computer 
system. The information processor includes an internal 
memory for storing data, a signal input port, and a sig- 
nal output port, and executes processing according to 
the control program. Any signal input port will do as far 
as it can receive original image data or its correspond- 
ing data, and any signal output port will do as far as it 
can supply the water mark-embedded image data, 
water mark-embedded MPEG stream, or its corre- 
sponding data. The control program can be provided 
stored in a magnetic disk, a semiconductor memory, or 
other storing medium, so to be loaded in the information 
processor. A storing medium is not restricted to a partic- 
ular form, but will do as far as an information processor 
can read out therefrom. 

In the above components, upon receipt of the digital 
data signal (hereinafter, referred to as the original image 
data) 101 having a series of field data consisting of odd 
fields and even fields in a series of image frames, the 
DCT unit 110 performs discrete cosine transform and 
supplies a frequency component signal 102 to the water 
mark data inserting device 1 40. The original image data 
having such a data structure includes a digrtaiized inter- 
lace signal obtained by interlaced scanning, for exam- 
ple, similarly to the television signal in NTSC (National 
Television System Committee) method. In this case, the 
original image data 101 has a data structure where odd 
fields and even fields are disposed by turns. However, in 
the present invention, it is not restricted to this structure 



16 

but it will do as far as the boundary between each field 
is definite. 

The field judging unit 120, upon receipt of the origi- 
nal image data 101, judges whether the field under 

5 processing is odd field or even field, and supplies the 
field judgement information 103 indicating the judge- 
ment result to the water mark data selection output unit 
130. Held may be judged by use of a synchronous sig- 
nal, for example, in case of the interlaced signal as men- 

10 tioned above. Alternatively, when the original image 
data 101 has a data structure where another informa- 
tion for indicating odd field or even field is attached to 
each field, field may be judged by use of the information. 
Namefy, it is preferable to select and change the field 

is judgement method in the field judging unit 1 20 properly 
according to the data structure of the original image 
data 101. 

The water mark data selection output unit 130 is 
storing a first and second water mark data 131 and 132. 

20 The water mark data selection output unit 130, upon 
receipt of the field judgement information 103 supplied 
from the field judging unit 120, judges whether the field 
judgement information 103 designates an odd field or 
an even field. Further, the water mark data selection 

25 output unit 130 selects the first water mark data 131 
when the field judgement information 103 designates an 
odd field, and supplies it as the water mark data 1 04 to 
the water mark data inserting device 140. While, the 
water mark data selection output unit 130 selects the 

30 second water mark data 132 when the field judgement 
information 103 designates an even field, and supplies 
it as the water mark data 104 to the water mark data 
inserting device 140. 

The water mark data inserting device 140, upon 

35 receipt of the frequency component signal 1 02 from the 
DCT unit 1 1 0 and the water mark data 1 04 selected and 
supplied by the water mark data selection output unit 
130, inserts the water mark data 104 in the frequency 
component signal 102 and supplies the frequency com- 

40 ponent sicyial 105 with the water mark-embedded 
therein to the inverse DCT unit 150. The water mark 
data inserting device 140 may have the same structure 
as the water mark data inserting device 1240 of the 
above-mentioned conventional technique 4. The fre- 

45 quency component signal 1 02 is obtained by converting 
the original image data 101 in the frequency compo- 
nents, naturally inducfing the content corresponding to 
the odd and even fields. The water mark data 104 
received from the water mark data selection output unit 

so 130 is selected correspondingly to the field as men- 
tioned above. According, even in the case where the 
water mark data inserting device 140 has the same 
structure as the conventional technique, if the water 
mark data 104 is inserted in the frequency component 

55 signal 102 according to the selection result of the water 
mark data selection output unit 130, the f ret water mark 
data 131 can be embedded in the content correspond- 
ing to the odd field of the original image data 101 and 
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the second water mark data 132 can be embedded in 
the content corresponding to the even field. 

Upon receipt of the water mark-embedded fre- 
quency component signal 105 supplied from the water 
mark data inserting device 140, the inverse DOT unit s 
150 performs inverse discrete cosine transform and 
supplies the water mark-embedded image data 106. 

With reference to the flow chart of Fig. 2, an opera- 
tion of the embodiment will be described. As mentioned 
above, when realizing the encode system of the embod- 
iment in a computer system, a control program for con- 
trolling the information processor includes, at least, 
instructions for the information processor performing 
the following respective steps, thereby making the infor- 
mation processor insert the water mark data in the orig- 
inal image data supplied from the signal input port 

At first, the first and second water mark data 131 
and 132 are stored into the memory of the water mark 
data selection output unit 130 (Step 201). At this time, 
the first and second water mark data 131 and 132 may 
be provided stored in the same storing medium together 
with the control program, or they may be provided sep- 
arately from the control program, which is not subject to 
any restriction. 

When the signal input port receives the original 
image date 101, the field judging unit 120 makes a 
judgement of the field with respect to the received origi- 
nal data one after another whether it * is an odd field or 
an even field (Step 202). 

According to the judgement result by the field judg- 
ing unit 120 in Step 202, the water mark data selection 
output unit 130 selectively assigns the first water mark 
data to the odd field and the second water mark data to 
the even field and supplies as such (Step 203). 

The DCT unit 110 performs the discrete cosine 
transform processing on the received original image 
data 101 (Step 204). Any processing will do in this step 
as far as it is the processing of converting the original 
image data 101 in the frequency components by the 
spectrum resolution. Though this step is positioned 
after Step 203 in Fig. 2, it shall be actually performed 
simultaneously with Steps 202 and 203. 

The water mark data inserting device 140, accord- 
ing to the selection result of the water mark data selec- 
tion output unit 130 in Step 203, inserts the first water 
mark data in the odd field and inserts the second water 
mark data in the even field (Step 205), in the resultant 
data 102 obtained through the spectrum resolution by 
the DCT unit 1 1 0 in Step 204. 

The inverse DCT unit 105 thereafter converts the 
water mark-embedded frequency component signal 
1 05 supplied from the water mark data inserting device 
140 into the image data and supplies the same (Step 
206). 

Thus, according to the digital data encode system 
of this embodiment the water mark-embedded image 
data with two water mark data embedded therein can be 
obtained. Further, according the embodiment, two 



water mark data can be inserted by the use of one water 
mark data inserting device. Therefore, two water mark 
data can be inserted by use of the same circuit size as 
the conventional technique 4. 

To make the description clearly, this embodiment 
has been described with individual functions as the 
DCT unit 1 10, the field judging unit 1 20. the water mark 
data selection output unit 130. and the water mark data 
inserting device 140. Otherwise they may be all inte- 
grated in water mark data inserting means. At this time, 
the signal supplied from the water mark data inserting 
means is the same as the water mark-embedded fre- 
quency component signal 105 supplied from the water 
mark data inserting device 140. If the water mark data 
inserting means includes the inverse DCT unit 150, the 
signal supplied from the water mark data inserting 
means is the same as the water mark-embedded image 
data 106. 

Though the DCT unit 110 is adopted here, by way 
of an example of means for supplying the resolution sig- 
nal (frequency component signal 1 02) through the spec- 
trum resolution, any means will do as far as it can 
convert the input signal in the frequency components. 

Fig. 3 is a block diagram showing a constitution of a 
digital data encode system according to a second 
embodiment of the present invention. With reference to 
Fig. 2. the encode system of the embodiment com- 
prises a DCT unit 1 10, a field judging unit 120, a water 
mark data selection output unit 130, a water mark data 
inserting device 140, and a quantizing unit 160. and a 
variable-length encoder 170. Fig. 3 shows only the 
characteristic components of the embodiment, while the 
description of other general components is not shown 
there. 

Instead of the inverse DCT unit 150 in the encode 
system of the first embodiment as shown in Fig. 1 , the 
encode system of the second embodiment comprises 
the quantizing unit 160, receiving the water mark- 
embedded frequency component signal 105 supplied 
from the water mark data inserting device 1 40, for sam- 
pling and quantizing the signal data and the variable- 
length encoder 170 for, upon receipt of the signal 107 
quantized by the quantizing unit 160, performing the 
variable-length encoding. The same numerals are 
attached to the DCT unit 1 10, the field judging unit 120. 
the water mark data selection output unit 130, and the 
water mark data inserting device 140, which are consti- 
tuted in the same way as the respective components of 
the encode system of the first embodiment so to omit 
their description. The quantizing unit 160 and the varia- 
ble-length encoder 1 70 may be realized by an informa- 
tion processor and a storage of a personal computer, a 
work station, or the other computer system, under the 
control of the control program, similarly to the other 
components. 

Thus constituted encode system of this embodi- 
ment inserts two kinds of water mark data into the input 
original image data 101 by a series of processing 
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(Steps 401 to 405) similar to the first embodiment as 
described with reference to Fig. 2, quantizes it (Step 
406), and generates the water mark-embedded MPEG 
stream 108 to supply it finally (Step 407), as illustrated 
in the flow chart of Fig. 4. 

In this embodiment, though the description has 
been made in the case of performing the MPEG com- 
pression with the quantizing unit 160 and the variable- 
length encoder 170 disposed after the water mark data 
inserting device 140, it is needless to say that it can be 
applied to another image data compression technique 
in the same concept Namely, as far as it is provided 
with sampling means for sampling the water mark- 
embedded frequency component signal 105 to supply 
the sampling signal and image data compression 
means for processing the sampling signal into a data 
compressed signal to supply the cfigrtal data compres- 
sion signal with the water mark-embedded therein, it is 
not restricted to this constitution of the embodiment. 

Fig. 5 is a block diagram showing a constitution of a 
digital data encode system according to a third embodi- 
ment of the present invention. With reference to Fig. 5, 
the encode system of the embodiment comprises a 
DCT unit 110, a signal component judging unit 180, a 
water mark data inserting device 140. and an inverse 
DCT unit 150. Fig. 3 shows only the characteristic com- 
ponents of the embodiment, while the description of 
other general components is not shewn there. 

In the above constitution, the same numerals are 
attached to the DCT unit 110, the water mark data 
inserting device 140, and the inverse DCT unit 150, 
which are constituted similarly to the respective compo- 
nents of the encode system of the first embodiment as 
shown in Fig. 1 , thereby omitting their description. The 
signal component judging unit 180 and the water mark 
data selection output unit 190 may be realized by an 
information processor and a storage of a personal com- 
puter, a work station, or the other computer system, 
under the control of the control program, similarly to the 
other components. 

The signal component judging unit 180, upon 
receipt of the original image data 101 including Y-com- 
ponent(brightness component). U-component(first 
color-difference component), and V-component(second 
color-difference component), judges whether the signal 
components under processing is Y-stgnal, U -signal, or 
V-signal, and supplies the signal component judgement 
information 109 indicating the judgement result to the 
water mark data selection output unit 1 90. 

The water mark data selection output unit 190 is 
storing three kinds of water mark data 191. 192. and 
193 which are prepared correspondingly to Y-compo- 
nerrt, U-component, and V-component. Upon receipt of 
the signal component judgement information 109 sup- 
plied from the signal component judging unit 180, the 
unit 190 selects the corresponding one of the water 
mark data 191, 192, and 193 according to the signal 
component indicated by the signal component judge- 



ment information 109 and supplies the result to the 
water mark data inserting device 140 as the water mark 
data 104. 

An operation of the embodiment will be described 

5 with reference to the flow chart of Fig. 6. At first, three 
kinds of water mark data 191, 192, and 193 prepared 
correspondingly to Y-cornponerrt, U-component, and V- 
component are stored in the memory of the water mark 
data selection output unit 190 (Step 601). 

10 When the signal input port receives the original 
image data 101, the signal component judging unit 180 
judges the signal component of the input original image 
data 101 one after another (Step 602). 

According to the result judged by the signal compo- 

15 nerrt judging unit 180 in Step 602. the water mark data 
selection output unit 190 selectively assigns the water 
mark data corresponding to the signal component of the 
image data 101 and supplies the same (Step 603). 
Since the processing later than the spectrum reso- 

20 lution of the original image data 101 by the DCT unit 110 
has the same operation as that later than Step 204 
according to the first embodiment as illustrated in Fig. 2, 
their description is omitted (Steps 604 to 606). 

As mentioned above, the digital data encode sys- 

25 tern of the embodiment can obtain the water mark- 
embedded image data with three kinds of water mark 
data inserted therein correspondingly to Y-component, 
U-component, and V-component of the original image 
data 101. 

30 Fig. 7 is a block diagram showing a constitution of a 
digital data encode system according to a fourth 
embodiment of the present invention. With reference to 
Fig. 7, the encode system of the embodiment has the 
same structure as the encode system according to the 

35 third embocfiment as shewn in Fig. 5. Where, the origi- 
nal image data 101 to be supplied to the DCT unit 1 10 
and the signal component judging unit 180 is image 
data including R-component(red component), G-com- 
ponent(green component), and B-component(blue 

40 component). Therefore, the signal component judging 
unit 180 judges whether the signal component of the 
original image data 101 under processing is Ft-signal, 
G-signal, or B-signal and supplies the result as the sig- 
nal component judgement information 109. The water 

45 mark data selection output unit 1 90 stores three kinds of 
water mark data 191. 192, and 193 prepared corre- 
spondingly to R-component, G-component, and B-com- 
ponent, and selects the corresponding one of the water 
mark data 191, 192, and 193 according to the signal 

so component indicated by the signal component judge- 
ment information 109, so to supply the same. 

The operation of the embodiment is similar to the 
operation of the third embocfiment as shown in Fig. 6 
other than the processing of dividing the signal compo- 

55 nent of the original image data 101 into R-component, 
G-component, and B-component, thereby omitting the 
description thereof. This embodiment can be applied to 
the case of forming the image data by red component 
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(R-componerrt), green component (G-component), and 
blue component (B-component) like a personal compu- 
ter. 

As means of extracting the water mark data from 
the water mark-embedded image data or water mark- s 
embedded compressed digital data generated by the 
above-mentioned four embodiments, the same method 
as the conventional technique 4 may be used, or other 
method with no need of any original image data may be 
used. For example, the technique for extracting the 10 
water mark data inserted in the frequency components, 
in the existing conventional technique for extracting the 
water mark data, may be generally applicable. There- 
fore, it may be used for the combination of the copy pro- 
tected information included in the water mark data and is 
the reproducing device having a particular function as 
mentioned in the conventional technique. 

Fig. 8 is a block diagram showing a constitution of 
an inserting device for inserting water mark data in 
image data in the digital data encode system according 20 
to the fifth embodiment of the present invention. Fig. 10 
is a block diagram showing a constitution of a detecting 
device for detecting the water mark data inserted in the 
image data, in the encode system of the embodiment. In 
this embodiment, the image data subjected to discrete 25 
cosine transform (or spectrum resolution) is overlapped 
with the water mark, similarly to the above-mentioned 
four embodiments. The use of the detecting device as 
shown in Fig. 10 enables detection of the water mark 
data from the water mark-embedded image data, with- 30 
out necessity of the original data. 

With reference to Fig. 8, the encode system of the 
embodiment comprises a DCT unit 810, a water mark 
data inserting device 820, a water mark data table for I- 
picture 831 , a water mark data table for P -picture 832, a 35 
water mark data table for B-picture 833, a selector 840, 
an encode control unit 850, and an encode unit 860. 
Fig. 8 shows only the characteristic components of the 
embodiment, while the description of other general 
components is omitted there. Each component of the 40 
embodiment may be realized by an information proces- 
sor and a storage of a personal computer, a work sta- 
tion, or the other computer system, under the control of 
the control program, in the same way as the above- 
mentioned other embodiments. 45 

The DCT unit 810 takes out a block 102 of 8x8 pix- 
els from the original image 101 that is the subject of 
inserting the water mark data, and performs discrete 
cosine transform on the image data of the block 102 
(hereinafter, referred to as block image data). As means so 
of converting block image data in the frequency compo- 
nents, the spectrum resolution may be performed 
instead of discrete cosine transform, similarly to the 
above-mentioned embodiments. 

The water mark data inserting device 820 inserts ss 
proper water mark data of the water mark data stored in 
the water mark data table for I -picture 831, the water 
mark data table for P -picture 832, and the water mark 



data table for B-picture 833, into the frequency compo- 
nent signal of the block image data supplied from the 
DCT unit 81 0. The detailed constitution and operation of 
the water mark data inserting device 820 will be 
described below. 

The water mark data table for l-picture 831 stores 
the watermark data for inserting l-picture, the water 
mark data table for P-picture 832 stores the water mark 
data for inserting P-picture, and the water mark data 
table for B-picture 833 stores the water mark data for 
inserting B-picture. 

The selector 840 selects one water mark data of the 
water mark data table for l-picture 831 , the water mark 
data table for P-picture 832, and the water mark data 
table for B-picture 833, to supply it to the water mark 
data inserting device 820 according to the picture type 
803 received from the encode control unit 850. 

The encode control unit 850 decides the picture 
type when encoding the block image data, sends the 
picture type signal 803 to the selector 840, and controls 
the encode unit 860. 

The encode unit 860 encodes the output of the 
water mark data inserting device 840 in accordance 
with MPEG under the control of the encode control unit 
850, and generates and supplies the MPEG data 805. 

As illustrated in Fig. 8, the water mark data insert- 
ing device 820 includes a partial average calculator 823 
for calculating the partial average of the absolute values 
of three points around the frequency component signal 
of the block image data supplied by the DCT unit 81 0 by 
the following formula (1); 

avg(f(0)=(|f(i-l)| + |f(i)| + 1*0 + 1)D* (1). 

a multiplier 821 for multiplying the water mark data 804 
to be supplied by the selector 840 and the output data of 
the partial average calculator 823, in every element, a 
multiplier 822 for multiplying each output element of the 
multiplier 821 by the constant value a for use in chang- 
ing the size of the water mark, and an adder 824 for 
adding the output data of the multiplier 822 and the out- 
put data of the DCT unit 810 in every element. 

Thus-constituted water mark data inserting device 
820 will perform the following calculation; 

F(r)=f(i) + avg(f(i)) xw(i)x constant a (2) 

Where, i is the number of each element of the frequency 
component of a block of 8 x 8 pixels after zigzag scan, 
f(i) is the output data of the DCT unit 81 0, avg(f (i)) is the 
partial average of the absolute values of three points 
around the data, and w(i) is the value of each element of 
the water mark data 804 supplied by the selector 840. 

This time, an operation of the embodiment will be 
described with reference to the flow chart of Fig. 9. First, 
based on the processing of the ordinal MPEG compres- 
sion, the original image 101 is taken out in every block 
of 8 x 8 pixels, and the DCT unit 810 performs the dis- 
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crete cosine transform processing on the taken out data 
(Step 901). 

The selector 840 selects a table corresponding to 
the picture type, from the water mark data table for I -pic- 
ture 831, the water mark data table for P-picture 832, s 
and the water mark data table for B-picture 833, accord- 
ing to the picture type 803 supplied from the encode 
control unit 850 and supplies the water mark data 804 to 
the water mark data inserting device 820 (Step 902). 

The water mark data inserting devise 820 inserts w 
the water mark data 804 in the block image data con- 
verted in frequency component by the DOT unit 810 
(Step 903). At this time, the water mark data inserting 
device 820 performs the same calculation as the above 
mentioned formula (2). is 

At last, the encode unit 860 quantizes and encodes 
the data F(i) supplied from the water mark data inserting 
device 820 (Step 904), and generates and supplies the 
MPEG data 805 with the water mark data inserted 
therein (Step 905). 20 

The description will be made about a detecting 
device for detecting the water mark data from the MPEG 
data 805 with the water mark data inserted therein by 
the digital data encode system of the embodiment. With 
reference to Fig. 10, the water mark data detecting 25 
device of the embodiment comprises a decode unit 
1010. an inverse DCT unit 1020, a display control unit 
1030, a water mark data extracting unit 1040, an adder 
1050, an inner product calculator 1060, a selector 1070, 
a water mark data table for l-picture 1081 , a water mark 30 
data table for P-picture 1082, a water mark data table 
for B-picture 1083, and a statistical similarity calculator 
1 090. Fig. 1 0 shows only the characteristic components 
of the detecting device of the embodiment, while the 
description of other general components is omitted. 35 
Each component of the detecting device of the embodi- 
ment may be realized by an information processor and 
a storage of a personal computer, a work station, or the 
other computer system, under the control of the control 
program. 40 

The decode unit 1 010 receives the MPEG data 805 
with the water mark data inserted therein, for example, 
supplied from the digital data encode system according 
to the fifth embodiment as shown in Fig. 8, so to decode 
and inversely quantize it. The output data of the decode 45 
unit 1010 is transferred to the inverse DCT unit 1020 
and the water mark data extracting unit 1040. The 
decode unit 1010 judges the picture type of the MPEG 
data, generates the picture type signal 1001 and sup- 
plies it to the selector 1 070. so 

The inverse DCT unit 1020, upon receipt of the out- 
put data of the decode unit 1010, performs the inverse 
discrete cosine transform processing on rt, to generate 
and supply the image data 1004. The image data 1004 
is supplied to the display control unit 1 030. ss 

The water mark data extracting unit 1040 detects 
the data of 8 x 8 pixel block unit that may become a can- 
didate of the water mark data, from the output data of 



the decode unit 1010 and supplies it The detailed con- 
stitution and operation of the water mark data extracting 
unit 1040 will be described later. 

The adder 1050, upon receipt of the data of 8 x 8 
pixel block unit supplied from the water mark data 
extracting unit 1040, adds the data together for one 
screen in every element and supplies the addition 
result 

The selector 1070, upon receipt of the picture type 
signal 1001 from the decode unit 1010, selects one of 
the water mark data table for l-picture 1081, the water 
mark data table for P-picture 1082, and the water mark 
data table for B-picture 1083, according to the picture 
type indicated by the signal, and supplies the water 
mark data being stored therein. 

The water mark data table for l-picture 1081, the 
water mark data table for P-picture 1082, and the water 
mark data table for B-picture 1083 respectively store the 
same water mark data as being stored in the water mark 
data table for l-picture 831 , the water mark data table for 
P-picture 832, and the water mark data table for B-pic- 
ture 833 in the encode system of Fig. 8. 

The inner product calculator 1060, upon receipt of 
the output data of the adder 1050 and the water mark 
data 1002 supplied from the selector 1070, calculates 
the inner product of the both data and supplies it 

Based on the inner product of the output data of the 
adder 1050 and the water mark data 1002, supplied 
from the inner product calculator 1060, the statistical 
similarity calculator 1090 calculates the statistical simi- 
larity of the both data and supplies it. 

The display control unit 1030 receives the image 
data 1004 supplied from the inverse DCT unit 1020 and 
the output data 1003 of the statistical similarity calcula- 
tor 1090. and performs the output control of the display 
data 1005 based on the image data 1004, according to 
the statistical similarity shown in the output data 1003. 
More specifically, if the statistical similarity shown in the 
output data 1003 is a predetermined value or the more, 
the unit 1030 judges that the same water mark data as 
the water mark data 1002 has been inserted in the 
MPEG data 805. When the water mark data 1002 is of 
the copy-protected content, the display control unit 1030 
copy protects the generated image data 1004 and sup- 
plies it as the display data 1005. 

As illustrated in Fig. 10. the water mark data 
extracting unit 1040 includes a partial average calcula- 
tor 1041 for calculating the partial average of the abso- 
lute values of three points around the data of 8 x 8 pixel 
block unit to be supplied from the decode unit 1010 by 
the following formula (3) 

avg(F(i))=(|F(i-1)| + |F(i)| + |F(i + 1)Q/3 (3), 

and a divider 1042 for dividing the data F(i) to be sup- 
plied from the decode unit 1010 by the partial average 
avg (F(i)) to be supplied from the partial average calcu- 
lator 1041. 
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Thus-constituted water mark data extracting unit 
1040 will perform the following calculation; 

W(i)=F(iya V g(F(i)) (4) 

Where, i is the number of each element of 8 x 8 pixel 
block. F(i) is the output data of the decode unit 1010, 
avg(F(i)) is the partial average of the absolute values of 
three points around the data, and W(i) is the data that 
would become a cancfidate of the water mark data to be 
supplied by the water mark data extracting unit 1040. 

This time, an operation of the embodiment will be 
described with reference to the flow chart of Fig. 1 1 . 
First, the decode unit 1010, upon receipt of the MPEG 
data 805 to be inspected, performs the decoding 
processing in accordance with MPEG on the received 
MPEG data 805 (Step 1101). 

The inverse DCT unit 1020 performs the inverse 
discrete cosine transform processing on the data 
decoded by the decode unit 1010 and generates the 
image data 1004 (Step 1 102). 

The water mark data extracting unit 1040 receives 
the data F(i) of 8 x 8 pixel block supplied from the 
decode unit 1010, performs the calculation of the above 
formula (4), and extracts the data that would become a 
candidate of the water mark data inserted in the data 
F(i) (Step 1103). 

The adder 1050 does a sum of the data values for 
one screen in every element with respect to the 
extracted data of 8 x 8 pixel block unit supplied from the 
water mark data extracting unit 1040 (Step 1 104). 

The selector 1070 selects a table corresponding to 
the picture type incficated in the picture type signal 
1001 , from the water mark data table for l-picture 1081, 
the water mark data table for P -picture 1082, and the 
water mark data table for B-picture 1083, according to 
the picture type signal 1001 supplied from the decode 
unit 1010, and supplies the water mark data 1 002 to the 
inner product calculator 1060 (Step 1 105). 

The inner product calculator 1060 calculates the 
inner product of the total sum of the extracted data for 
one screen calculated by the adder 1050 and the water 
mark data 1002 supplied from the selector 1070 (Step 
1106). The statistical similarity calculator 1090 calcu- 
lates the statistical similarity according to the inner 
product value supplied from the inner product calculator 
1060 (Step 1107). 

At last, the cfisplay control unit 1030 judges whether 
the same water mark data as the water mark data 1002 
has been inserted in the MPEG data 805 or not, 
depending on the statistical similarity shown in the out- 
put data 1003 of the statistical similarity calculator 1090 
(Step 1108) and performs a proper display control 
depending on the judgement result. 

Thus, the water mark data is detected from the 
MPEG data with the water mark data inserted therein 
and a proper operation can be performed in accordance 
with the content thereof. The detecting device of the 



embodiment needs no original image data in detecting 
the water mark data. Therefore, the detecting device 
can be used in the reproducing device of a general user 
having no original image data for the detection of the 
water mark data. 

Though the embodiment adopts MPEG data as the 
data to be transferred from the water mark data insert- 
ing device to the detecting device, it is needless to say 
that it can be applied to the other image data compres- 
sion technique by the similar concept Further, it may be 
constituted in that the water mark data is inserted 
before performing the inverse discrete cosine transform 
processing, thereby transferring the data as the water 
mark-embedded image data. 

As set forth hereinabove, the digital data encode 
system of the present invention is capable of inserting a 
plurality of water mark data in one image data, thereby 
inserting a plurality of information therein by the water 
mark data. 

Since the present invention divides the image data 
according to the field, signal component and frame, 
and inserts each water mark data corresponding to the 
division by use of one water mark data inserting device, 
it can realize the insertion of a plurality of water mark 
data into one original image data at the same circuit size 
as the conventional digital data encode system. 

Since the present invention divides the image data 
according to the field, signal component, and frame, 
and inserts each different water mark data for every 
dividing unit, it can reduce the deterioration of the image 
quality compared with the case of inserting a plurality of 
water mark data in every division. 

Although the invention has been illustrated and 
described with respect to exemplary embodiment 
thereof, it should be understood by those skilled in the 
art that the foregoing and various other changes, omis- 
sions and additions may be made therein and thereto, 
without departing from the spirit and scope of the 
present invention. Therefore, the present invention 
should not be understood as limited to the specific 
embodiment set out above but to include all possible 
embodiments which can be embodies within a scope 
encompassed and equivalents thereof with respect to 
the feature set out in the appended claims. 

Claims 

1. A digital data encode system having a water mark 
data inserting device for inserting water mark data 
into digital data signals having a series of field data, 
comprising: 

a water mark data inserting control means for 
controlling inserting of said water mark by said 
water mark data inserting device; 

wherein said water mark data inserting 
control means divides the digital data signals 
by a predetermined reference and inserts a 
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plurality of different water mark data prepared 
correspondingly to the division into the respec- 
tive digital data of the corresponding divisions 
by use of said water mark data inserting 
device. 5 

2. A digital data encode system as set forth in Claim 1 , 
wherein 

said digital data signals are of a cfigrtal data sig- 10 
nal having a series of field data consisting of 
odd fields and even fields of a series of image 
frames, and 

said water mark data inserting control means 
inserts first and second water-mark data differ- 15 
ent from each other and prepared for every odd 
filed and every even field into the respective 
corresponding fields, by use of said water mark 
data inserting device. 

20 

3. A digital data encode system as set forth in Claim 1 , 
wherein 

said digital data signals are of a digital data sig- 
nal having a series of field data consisting of 25 
odd fields and even fields in a series of image 
frames, and 

said water data inserting control means com- 
prising 

a field judging means (1 20) for judging whether 30 
the filed data under processing is of an odd 
field or an even field upon receipt of the digital 
data signals, and 

a water mark data selection output means 
(1 30), storing first and second water mark data 35 
(131, 132) different from each other and pre- 
pared for every odd field and every even field, 
for supplying the first water mark data (131) to 
said water mark data inserting device (140) 
when the judgement result designates the odd 40 
field, or supplying the second water mark data 
(132) to said water mark data inserting device 
(140) when the judgement result designates 
the even filed, depending on the judgement 
result by said field judging means (120). 45 

4. A digital data encode system as set forth in Claim 1 , 
wherein 

said water mark data inserting control means so 
inserts a plurality of different water mark data 
(191, 192, 193) prepared for every signal com- 
ponent of the distal data signals extracted by a 
predetermined reference into the respective 
digital data signals of the corresponding signal ss 
components, by use of said water mark data 
inserting device. 



5. A digital data encode system as set forth in Claim 1 , 
wherein 

said water mark data inserting control means 
comprising 

a signal component judging means (180) for, 
upon receipt of the digital data signals, judging 
whether the signal component of the digital 
data signal under processing is brightness 
component first color-difference component, 
or second color-difference component, and 
a water mark data selection output means 
(190), storing three kinds of different water 
mark data (191, 192, 193) prepared for every 
signal component of the above three kinds, for 
supplying the water mark data (191) prepared 
correspondingly to the brightness component 
to said water mark data inserting device (140) 
when the judging result designates the bright- 
ness component, supplying the water mark 
data (1 92) prepared correspondingly to the first 
color-difference component to said water mark 
data inserting device (140) when the judge- 
ment result designates the first color-difference 
component or supplying the water mark data 
(193) prepared corresporxfingly to the second 
color-difference component to said water mark 
data inserting device (140) when the judge- 
ment result designates the second color-differ- 
ence component, depending on the judgement 
result of said signal component judging means 
(180). 

6. A digital data encode system as set forth in Claim 1 , 
wherein 

said water mark data inserting control means 
comprising 

a signal component judging means (180) for, 
upon receipt of the digital data signals, judging 
whether the signal component of the digital 
data signal under processing is red-compo- 
nent, green-component or blue-component, 
and 

a water mark data selection output means 
(190), storing three kinds of different water 
mark data (191, 192, 193) prepared for every 
signal component of the above three kinds, for 
supplying the water mark data (191) prepared 
correspondingly to the red-component to said 
water mark data inserting device (140) when 
the judgement result designates the red-com- 
ponent supplying the water mark data (192) 
prepared correspondingly to the green-compo- 
nent to said water mark data inserting device 
(140) when the judgement result designates 
the green-component, or supplying the water 
mark data (193) prepared correspondingly to 
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the blue-component to said water mark data 
inserting device (140) when the judgement 
result designates the blue-component 
depending on the judgement result of said sig- 
nal component judging means (180). 5 

7. A digital data encode system as set forth in Claim 1 . 
further comprising 

a spectrally-resolving means (110) for spec- 10 
trally resolving the digital data signals upon 
receipt of them and supplying the obtained 
resolved signals to said water mark data insert- 
ing device (140) as a subject of inserting the 
water mark data therein. is 

8. A cfig'rtal data encode system as set forth in Claim 1 , 
further comprising 

a spectrally-resolving means (110) for spec- 20 
trally resolving the digital data signals upon 
receipt of then, and supplying the obtained 
resolved signals, as a subject of inserting the 
water mark data therein, to said water mark 
data inserting device (140), and 25 
an inversely-converting means (150), receiving 
the processed signals with the water mark data 
inserted therein by said water mark data insert- 
ing device (140), for inversely converting the 
spectrally-resolved data and supplying the 30 
obtained inversely-converted signals as water 
mark-embedded digital data signals. 

9. A cfigrtal data encode system as set forth in Claim 1 , 
further comprising 35 

a discrete cosine transform means (110) for 
performing discrete cosine transform on the 
digital data signals upon receipt of them and 
supplying the obtained transformed signals to ao 
said water mark data inserting device (140) as 
a subject of inserting the water mark data 
therein, and 

an inverse discrete cosine transform means 
(150), receiving the processed signals with the 45 
water mark data inserted therein by said water 
mark data inserting device (140), for perform- 
ing inverse discrete cosine transform on them 
and supplying the obtained inversely-trans- 
formed signals as water mark-embedded dig- so 
rtal data signals. 

10. A digital data encode system as set forth in Claim 1 , 
further comprising 

55 

a spectrally-resolving means (110) for spec- 
trally resolving the digital data signals upon 
receipt of them and supplying the obtained 



resolved signals to said water mark data insert- 
ing device (140) as a subject of inserting the 
water mark data therein, 
a sampling means (160) for sampling the proc- 
essed signals with the water mark data 
inserted therein by said water mark data insert- 
ing device (140) to supply sampling signals, 
and 

an image compression means (170) for con- 
verting the sampling signals into image-com- 
pressed signals and supplying the obtained 
digital data compression data signals with the 
water mark embedded therein. 

11. A digital data encode system as set forth in Claim 1, 

said digital data signals being of a digital data 
signal consisting of a series of image frames; 

further comprising 
an encoding means (860) for encoding the dig- 
ital signals with the water mark data inserted 
therein by use of said water mark data inserting 
device, and 

an encode controlling means (850) for control- 
ling said encoding means (860) so to perform 
encoding processing in a plurality of kinds of 
picture types corresponding to the encoding 
methods. 

said water mark data inserting control means 
comprising 

water mark data storing means (831 , 832, 833) 
for storing a plurality of different water mark 
data prepared correspondingly to a plurality of 
picture types for use in said encoding means 
(860) and said encode controlling means (850), 
and 

a water mark data selection output means 
(840) for, depending on the picture type 
decided by said encode controlling means 
(850), selecting the corresponding water mark 
data from said water mark data storing means 
(831, 832, 833) and supplying it to said water 
mark data inserting device (820). 

12. A digital data encode system as set forth in Claim 1, 

said digital data signals being of a digital data 
signal consisting of a series of image frames; 

further comprising 
a spectrally-resolving means (810) for dividing 
the image of the cfigital data signals into blocks 
of a predetermined size, spectrally resolving 
the corresponding digital data signals in every 
block, and supplying the obtained resolved sig- 
nals to said water mark data inserting device 
(820) as a subject of inserting the water mark 
data therein, 

an encoding means (860) for encoding the cfig- 
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rtal signals with the water mark data inserted 
therein by use of said water mark data inserting 
device (820), and 

an encode controlling means (850) for control- 
ling said encoding means (860) so to perform s 
encoding processing in a plurality of kinds of 
picture types, 

said water mark data inserting control means 
comprising 

water mark data storing means (831 , 832, 833) 10 
for storing a plurality of different water mark 
data prepared correspondingly to a plurality of 
picture types for use in said encoding means 
(860) and said encode controlling means (850), 
and is 
a water mark data selection output means 
(840) for, depending on the picture type 
decided by said encode controlling means 
(850), selecting the corresponding water mark 
data from said water mark data storing means 20 
(831, 832, 833) and supplying it to said water 
mark data inserting device (820), 
said water mark data inserting device (820) 
comprising 

a partial average calculator (823) for calculat- 25 
ing the average of the absolute values of three 
points around each element in the resolved sig- 
nals supplied from said spectrally-resolving 
means (810), as a partial average, 
a first multiplier (821) for multiplying the water 30 
mark data supplied from laid water mark data 
inserting control means by the output data of 
said partial average calculator (823) in every 
element, 

a second multiplier (822) for multiplying each 35 
element of the output data of said first multiplier 
(821) by a predetermined constant and 
an adder (824) for adding the output data of 
said second multiplier (822) and the resolved 
signals supplied from said spectrally-resolving 40 
means (810) in every element 

13. A digital data encode system having a water mark 
data inserting unit inducfing a water mark data 
inserting control means for inserting water mark 45 
data into digital data signals having a series of field 
data by control of a water mark data inserting 
device (820) and a water mark data detecting unit 
including a water mark data detecting means for 
detecting the water mark data from the digital data so 
signals with the water mark data added thereto by 
said water mark data inserting unit: 

said digital data signals being of a digital data 
signal consisting of a series of image frames; 55 
said water mark data inserting unit further com- 
prising 

an encoding means (860) for encoding the dig- 



ital data signals with the water mark data 
inserted therein by use of said water mark data 
inserting device (820), and 
an encode controlling means (850) for control- 
ling said encoding means (860) so to perform 
encoding processing in a plurality of kinds of 
picture types corresponding to the encoding 
methods; 

said water mark data inserting control means 
comprising 

first water mark data storing means (831 , 832, 
833) for storing a plurality of different water 
mark data prepared correspondingly to a plu- 
rality of picture types for use in said encoding 
means (860) and said encode controlling 
means (850), and 

a water mark data selection output means 
(840) for, depending on the picture type 
decided by said encode controlling means 
(850), selecting the corresponding water mark 
data from said first water mark data storing 
means (831 , 832, 833) and supplying it to said 
water mark data inserting device (820); 
said water mark detecting unit comprising 
a decoding means (1 01 0) for decoding the dig- 
ital data signals encoded by said encoding 
means (860) of said water mark data inserting 
device, and 

a display controlling means (1030) for control- 
ling display depending on the data decoded by 
said decoding means (1010) according to the 
content of the water mark data inserted in the 
digital data signals or according to its pres- 
ence; 

said water mark data detecting means com- 
prising 

a water mark data extracting device (1040) for 
extracting candidate data, that is a candidate of 
the water mark data, from the data decoded by 
said decoding means, 

a second water mark data storing means 
(1081, 1082, 1083) for storing the same water 
mark data as the plurality of water mark data 
stored in said first water mark data storing 
means of said water mark-data inserting con- 
trol means in said water mark data inserting 
device, 

a water mark data selection output means 
(1070) for selecting the corresponding water 
mark data from said second water mark data 
storing means (1081, 1082, 1083) according to 
the picture type in the encoding processing to 
be recognized in the decoding processing by 
said decoding means (1010) and supplying it, 
and 

a statistical similarity judging mean (1090) for 
making a comparison between the candidate 
data extracted by said water mark data extract- 
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ing device (1 040) and the water mark data sup- 
plied by said water mark data selection output 
means (1070), judging the statistical similarity 
thereof, and notifying said display controlling 
means (1 030) of the judgement result 5 

14. A digital data encode system as claimed in Claim 
13. 

said water mark data inserting unit further com- w 
prising 

a spectrally-resolving means (810) for dividing 
the image of the digital data signals into blocks 
of a predetermined size, spectrally resolving 
the corresponding digital data signals in every is 
block, and supplying the obtained resolved sig- 
nals to said water mark data inserting device 

(820) as a subject of inserting the water mark 
data therein; 

said water mark data inserting device (820) 20 
comprising 

a partial average calculator (823) for calculat- 
ing the average of the absolute values of three 
points around each element in the resolved sig- 
nals supplied from said spectrally-resolving 25 
means (810), as a partial average, 
a first multiplier (821) for multiplying the water 
mark data supplied from said water mark data 
inserting control means by the output data of 
said partial average calculator (823) in every 30 
element 

a second multiplier (822) for multiplying each 
element of the output data of said first multiplier 

(821) by a predetermined constant, and 

an adder (824) for adding the output data of 35 

said second multiplier (822) and the resolved 

signals supplied from said spectrally-resolving 

means (810) in every element; 

said water mark data extracting device (1040) 

of said water mark data detecting means com- 40 

prising 

a partial average calculator (1041) for calculat- 
ing the average of the absolute values of three 
points around the block data decoded by said 
decoding means (1010) as a partial average, 45 
and 

a divider (1042) for dividing the block data 
decoded by said decoding means (1010) by 
the output data of said partial average calcula- 
tor (1041). so 

15. A water mark data inserting method for inserting 
water mark data in digital data signals having a 
series of field data by use of a water mark data 
inserting device, comprising ss 

a step of, after dividing the digital data signals 
by a predetermined reference, inserting a plu- 



rality of different water mark data prepared cor- 
respondingly to the division into the respective 
digital data of the corresponding divisions, by 
use of said water mark data inserting device. 

16. A water mark data inserting method as set forth in 
Claim 15, wherein 

said digital data signals are of a digital data sig- 
nal having a series of field data consisting of 
odd fields and even fields of a series of image 
frames, 

further comprising the steps of: 
a step of storing first and second water mark 
data different from each other and prepared for 
every odd field and every even field, 
a step of judging whether the digital data signal 
is of the odd field or the even field one after 
another, 

a step of selecting one of the first and second 
water mark data as the water mark data to be 
inserted in the digital data signals, according to 
the judgement result in said field judging step, 
a step of spectrally resolving the digital data 
signals, and 

a step of, with respect to the frequency ana- 
lyzed data, as a subject of inserting the water 
mark data therein, obtained as a result of the 
spectrum resolution in said spectrally resolving 
step, inserting the first water mark data into the 
frequency analyzed data of the odd field or 
inserting the second water mark data into the 
frequency analyzed data of the even filed, 
according to the selection result in said water 
mark data selecting step. 

17. A water mark data inserting method as set forth in 
Claim 15, further comprising 

a step of storing three kinds of different water 
mark data prepared for every brightness com- 
ponent, first color-difference component and 
second color-difference component in the sig- 
nal components of the digital data signals, 
a step of judging the signal components of the 
digital data signals one after another, 
a step of selecting one of the above three kinds 
of water mark data as the water mark data to 
be inserted in the digital signal data, according 
to the judgement result in said signal compo- 
nent judging step, 

a step of spectrally resolving the digital data 
signals, and 

a step of, with respect to the frequency ana- 
lyzed data, as a subject of inserting the water 
mark data therein, obtained as a result of the 
spectrum resolution in said spectrally resolving 
step, inserting the water mark data prepared 
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correspondingly to the brightness component 
into the data of the brightness component 
inserting the water mark data prepared corre- 
spondingly to the first color-difference compo- 
nent into the data of the first color-difference 5 
component, or inserting the water mark data 
prepared correspondingly to the second color- 
difference component into the data of the sec- 
ond color-difference component, according to 
the selection result in said water mark data w 
selecting step. 

18. A water mark data inserting method as set forth 
Claim 15, further comprising 

is 

a step of storing three kinds of different water 
mark data prepared for every red-component, 
green-component, and blue-component in the 
signal components of the digital data signals, 
a step of judging the signal components of the 20 
digital data signals one after another, 
a step of selecting one of the above three kinds 
of water mark data as the water mark data to 
be inserted in the digital signal data, according 
to the judgement result in said signal compo- 25 
nent judging step, 

a step of spectrally resolving the digital data 
signals, and 

a step of, with respect to the frequency ana- 
lyzed data, as a subject of inserting the water 30 
mark data, obtained as a result of the spectrum 
resolution in said spectrally resolving step, 
inserting the water mark data prepared corre- 
spondingly to the red-component into the data 
of the red-component, inserting the water mark 35 
data prepared correspondingly to the green- 
component into the data of the green-compo- 
nent or inserting the water mark data prepared 
correspondingly to the blue-component into the 
data of the blue-component, according to the 40 
selection result in said water mark data select- 
ing step. 

19. A water mark data inserting method as set forth in 
Claim 1 5, further comprising 45 

a step of storing a plurality of different water 
mark data prepared for every plurality of picture 
types corresponding to the encoding methods 
in encoding the digital data signals, so 
a step of judging the signal components of the 
digital data signals one after another, 
a step of selecting one of the above three kinds 
of water mark data, as the water mark data to 
be inserted in the digital signal data, according ss 
to the judgement result in said signal compo- 
nent judging step, 

a step of spectrally resolving the digital data 



signals, and 

a step of, with respect to the frequency ana- 
lyzed data, as a subject of inserting the water 
mark data therein, obtained as a result of the 
spectrum resolution in said spectrally resolving 
step, inserting the water mark data prepared 
correspondingly to the picture type, according 
to the selection result in said water mark data 
selecting step. 
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